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I. Real Party in Interest 

The real party in interest is Semitool, Inc., the assignee of the present application. 

II. Related Appeals and Interferences 

To the best of appellant's, the appellant's legal representative, and assignee's knowledge, 
there are no related appeals or interferences. 

III. Status of Claims 

Claims 1-69 are rejected. 

The rejections of claims 1-69 are appealed. 

IV. Status of Amendments 

An Amendment was filed electronically on November 16, 2006. The Amendment 
addresses form issues raised in the final Office action as to claims 62 and 65 raised. The 
Amendment also puts claims 62 and 65 in better form for appeal. The Patent Office had not 
appeared to have acted upon the filing of the Amendment at the time this Appeal Brief was filed. 
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V. Summary of Claimed Subject Matter 

In the production of semiconductor integrated circuits, metal layers on a workpiece (such 
as wafers) are deposited to serve as interconnect metallization that electrically connects various 
devices on the integrated circuit to one another (p. 1, 11. 10-14).' Electrodeposition may be used 
to deposit the metal layers (p. 2, 11. 17-21). 

Electroplating compositions often comprise copper (e.g., copper sulfate) and an acid (e.g., 
sulfuric acid) (p. 2, 11. 26-27). The acid provides the high ionic conductivity to the plating 
composition necessary to achieve high throwing power. "Throwing power" refers to the ability 
of an electroplating composition to deposit metal uniformly on a wafer substrate (p. 2, 1. 27 - 
p. 3, 1. 3). If the composition has a low concentration of copper and a high concentration of acid, 
throwing power of the composition is improved (p. 3, 11. 3-7). 

Conventional plating solutions comprise either relatively high acid concentration to low 
copper concentration ratios or low acid concentration to high copper concentration ratios (p. 3, 1. 
7 - p. 4, 1. 25; p. 8, 11. 24-28). There is poor metal filling capability when using a plating 
composition superior in throwing power and coating uniformity (i.e., high acid to low copper 
compositions) to fill copper into high aspect ratio features (p. 4, 11. 1-8; p. 8, 11. 24-28). High 
aspect ratio features refer to the ratio of the depth to width of the interconnect features, e.g., 
trenches or contact holes (p. 4, 11. 1-8; p. 8, 11. 24-28). But using a conventional low acid, high 
copper plating composition provides inferior throwing power and suppressed additive activity, 
resulting in unplated areas within features (p. 4, 11. 8-10; p. 8, 11. 24-28). 

Attempts to address the problems introduced using the conventional plating compositions 
(i.e., compositions having a high acid concentration to low copper concentration of or visa versa) 
are not satisfactory. Such attempts include the inclusion of additives such as suppressors, 
accelerators, and/or levelers (p. 4, 11. 23-28). 

Applicants, contrary to conventional wisdom, developed compositions including copper 
and acid at previously avoided relative concentrations. Applicants' compositions have relatively 
low acid concentrations to relatively low copper concentrations as compared to the prior art (p. 9, 



Please note: Although citations to page and line numbers of the application are provided for 
support of the summary text herein, those may not be the only place within the specification such 
items are discussed and are not chosen to carry more or less interpretive weight than other, not 
cited, mentions in the specification. 
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11. 1-3). Put another way. Applicants' compositions have relatively low and narrow acid to 
copper concentration ratios. 

Using comparative testing. Applicants confirmed that their invention provided 
depositions far exceeding the prior art compositions. Comparative tests are shown in the 
specification on page 22, line 1 through page 27, line 4. For comparison testing, the prior art 
electroplating compositions (which notably are almost identical in composition to the art cited in 
the Office actions against the present claims as discussed below) were tested under the same 
conditions with identical additives at the identical additives concentrations. The only parameter 
varied between the currently claimed compositions and the prior art compositions were the 
relative concentrations of acid to copp er (p. 22, 11. 16-17). The test results reported for the 
compositions claimed having relatively low acid to copper concentration ratios (unlike the high 
ratios of the prior art) indicate the unexpected superior results of the currently disclosed 
compositions (p. 22, 1. 22 - p. 23, 1. 6; p. 23, 11. 7-14; p. 24, 1. 4 - p. 25, 1. 2 - for ease of 
reference, these pages are attached hereto as XII Appendix - Comparative Tests as Disclosed in 
the Specification). 

Claimed embodiments of Applicants' electroplating compositions comprise: 
an aqueous mixture of copper and sulfuric acid wherein the ratio of copper 
concentration to sulfuric acid concentration is from about 0.3 to about 0.8 
(p. 9; 11. 4-13) 
or 

wherein the compositions have certain, relatively narrow acid and copper 
concentration ranges, for example, about 65 to about 150 g/L acid and 
about 35 to 60 g/L copper (i.e., a 1.1 to 4.3 acid to copper ratio) 

(p. 9, 11.21-26) 

and other narrower ratio ranges. Certain of Applicants’ claimed compositions also comprise: 
an aqueous mixture of copper and sulfuric acid wherein the copper 
concentration is within about 60% to about 90% of its solubility limit 
when the sulfuric acid concentration is from about 65 to about 1 50 g/L 
(p. 9; 11. 14-21). 
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Other compositions of even narrower ranges and relative concentrations of acid to 
copper are also disclosed (p. 9, 1. 8 - p. 10, 1. 4) and claimed in certain independent 
claims. These compositions may also include conventional additives, such as 
accelerators, suppressors, halides and/or levelers (p. 10, 11. 1 1-18; p. 11, 11. 4-5; p. 1 1, 
11.21-22; p. 12, 11. 23-26). 
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VI. Grounds of Rejection to be Reviewed on Appeal 

The following rejections are presented for review (the rejections are set forth as recited in 
the Final office action dated June 8, 2006): 

1. Whether claims 55-62 are properly rejected under 35 USC § 1 12, first paragraph for 
allegedly not being enabled. 

2. Whether claims 1-5 are obvious under 35 USC § 103(a) in view of Reid (US Patent No. 

6,793,796) in combination with Reid (US Patent No. 6,024,857). 

3. Whether claims 6-14 are obvious under 35 USC § 103(a) in view of Reid (US Patent No. 

6.793.796) in combination with Reid (US Patent No. 6,024,857). 

4. Whether claims 15-18 are obvious under 35 USC § 103(a) in view of Reid (US Patent 
No. 6,793,796) in combination with Reid (US Patent No. 6,024,857). 

5. Whether claims 19-25 are obvious under 35 USC § 103(a) in view of Reid (US Patent 
No. 6,793,796) in combination with Reid (US Patent No. 6,024,857). 

6. Whether claims 26-33 are obvious under 35 USC § 103(a) in view of Reid (US Patent 
No. 6,793,796) in combination with Reid (US Patent No. 6,024,857). 

7. Whether claim 34 is obvious under 35 USC § 103(a) in view of Reid (US Patent No. 

6.793.796) . 

8. Whether claims 35-43 are obvious under 35 USC § 103(a) in view of Reid (US Patent 
No. 6,793,796) in combination with Reid (US Patent No. 6,024,857). 

9. Whether claims 44-52 are obvious under 35 USC § 103(a) in view of Reid (US Patent 
No. 6,793,796) in combination with Reid (US Patent No. 6,024,857). 



Page 1 1 of 46 



LMC:ejv:dm 11/20/06 P03-0006 
PATENT 



Attorney Reference Number 6884-65576-01 
Application Number 10/688,420 



10. Whether claims 53 and 54 are obvious under 35 USC § 103(a) in view of Reid (US 
Patent No. 6,793,796) in combination with Reid (US Patent No. 6,024,857). 

1 1. Whether claims 55-56, 58, 60 and 62 are obvious under 35 USC § 103(a) in view of Reid 
(US Patent No. 6,793,796) in combination with Uzoh (US Patent App. No. 2002/0033342). 

12. Whether claims 57, 59 and 61 are obvious under 35 USC § 103(a) in view of Reid (US 
Patent No. 6,793,796) in combination with Uzoh (US Patent App. No. 2002/0033342) and 
further in view of Basol (US Patent No. 6,833,063). 

13. Whether claims 63-65 are obvious under 35 USC § 103(a) in view of Reid (US Patent 
No. 6,793,796) in combination with Reid (US Patent No. 6,024,857). 

14. Whether claims 66-67 are obvious under 35 USC § 103(a) in view of Reid (US Patent 
No. 6,793,796) in combination with Wilson (US Patent App. No. 2005/0178667). 

15. Whether claims 68-69 are obvious under 35 USC § 103(a) in view of Reid (US Patent 
No. 6,793,796) in combination with Wilson (US Patent App. No. 2005/0178667). 

16. Whether claims 1-5 are obvious under 35 USC § 103(a) in view of Grandikota (US 
Patent App. No. 2002/0112964) in combination with Gabe (US Patent App. No. 2003/0066756). 

17. Whether claims 6-14 are obvious under 35 USC § 103(a) in view of Grandikota (US 
Patent App. No. 2002/0112964) in combination with Gabe (US Patent App. No. 2003/0066756). 

18. Whether claims 15-18 are obvious under 35 USC § 103(a) in view of Grandikota (US 
Patent App. No. 2002/01 12964) in combination with Gabe (US Patent App. No. 2003/0066756). 

19. Whether claims 19-25 are obvious under 35 USC § 103(a) in view of Grandikota (US 
Patent App. No. 2002/0112964) in combination with Gabe (US Patent App. No. 2003/0066756). 
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20. Whether claims 26-33 are obvious under 35 USC § 103(a) in view of Grandikota (US 
Patent App. No. 2002/01 12964) in combination with Gabe (US Patent App. No. 2003/0066756). 

21. Whether claim 34 is obvious under 35 USC § 103(a) in view of Grandikota (US Patent 
App. No. 2002/0112964). 

21. Whether claims 35-43 are obvious under 35 USC § 103(a) in view of Grandikota (US 
Patent App. No. 2002/01 12964) in combination with Gabe (US Patent App. No. 2003/0066756). 

23. Whether claims 44-52 are obvious under 35 USC § 103(a) in view of Grandikota (US 
Patent App. No. 2002/01 12964) in combination with Gabe (US Patent App. No. 2003/0066756). 

24. Whether claims 53 and 54 are obvious under 35 USC § 1 03(a) in view of Grandikota (US 
Patent App. No. 2002/01 12964) in combination with Gabe (US Patent App. No. 2003/0066756). 

25. Whether claims 55-62 are obvious under 35 USC § 103(a) in view of Grandikota (US 
Patent App. No. 2002/01 12964) in combination with Uzoh (US Patent App. No. 2002/0033342) 
and further in view of Basol (US Patent No. 6,833,063). 

26. Whether claims 66 and 67 are obvious under 35 USC § 1 03(a) in view of Grandikota (US 
Patent App. No. 2002/01 12964) in combination with Reid (US Patent No. 6,793,796) in 
combination with Wilson (US Patent App. No. 2005/0178667). 

27. Whether claims 68 and 69 are obvious under 35 USC § 103(a) in view of Grandikota (US 
Patent App. No. 2002/01 12964) in combination with Reid (US Patent No. 6,793,796) in 
combination with Wilson (US Patent App. No. 2005/0178667). 
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VII. Argument 

1. Rejection of claims 55-62 under § 1 12. first paragraph for allegedly not being enabled 
Claims 55-62: 

a. §112 Rejections of Claims 55-62 Appear to Simply Be Examiner Oversight 

It appears that the Examiner mistakenly listed these claims as not overcome by the 
Amendment filed on April 26, 2006, wherein claim 55 was amended to address this issue (the 
same rejection as raised in relation to claims 63-65, which rejections were overcome by 
amendment to those claims in the same manner as claim 55 was amended). As this appears to be 
an oversight, we expect the Examiner will withdraw this rejection in the Examiner's Answer. If 
not, we will respond with further argument against such rejection in our Reply Brief. 

2. Rejection of claims 1-5 under § 103(a) in view of Reid (US Patent No. 6.793,796) in 
combination with Reid (US Patent No. 6.024,857) 

Claims 1-5: 



a. The Cited References Only Disclose Broad Ranges and Do Not Teach or Suggest 
the Narrow Composition Ranges and Ratios Recited in Claims 1-5 

This is a case of cited references disclosing a genus but not teaching or suggesting 
the claimed species. The cited arts' disclosure of very broad copper and acid ranges do not 
teach or suggest the narrowly crafted copper and acid ranges of the claimed compositions. 
The only disclosed embodiments in the prior art were distinguished in Applicants' 
specification with comparative evidence showing the unexpected superior results of 
Applicants’ compositions. The Examiner disregards that evidence and makes faulty legal 
analyses. 

The references cited are Reid USP 6,793,796 and Reid USP 6,024,857 (collectively 
referred to as "Reid"). These references along with the other art of record, whether considered 
alone or in combination, do not teach or suggest the electrochemical deposition compositions 
having the claimed constituent concentration ranges and ratios. 
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Applicants discovered surprisingly superior results achieved using electrochemical 
deposition compositions with certain narrowly claimed concentration ranges of acid and copper 
and carefully selected acid to copper ratios. Using comparative testing, Applicants confirmed 
that their discovery provided superior depositions, far exceeding the prior art electrochemical 
deposition compositions. The comparative test data and evidence is set forth in Applicants' 
specification (pp. 22-26, in Appendix XII and as discussed further below). 

Applicants obtained the surprisingly superior results by using its claimed electrochemical 
deposition compositions having certain, narrow acid and copper concentration ranges and 
relative ratios. For example, claim 1, in part, recites an electrochemical deposition composition 
having: 

about 65 to about 150 g/L acid and 
about 35 to 60 g/L copper 

which is a 1 .1 to a 4.3 acid to copper concentration ratio. As depicted in the illustrations 
below, Applicants' claimed compositions, contrary to the conventional wisdom and the 
cited prior art, have relatively low acid to copper concentration ratios. 

The Reid references primarily disclose broad ranges: 
sulfuric acid = 0-300 g/L and 
copper = 10-60 g/L, 

which the Examiner relies on to reject the presently claimed compositions ('796 patent c. 7, 11. 
52-53). The Reid references disclose the very broad acid to copper ratio of 0 to 30 ('796 patent 
c. 7, 11. 52-53). 



b. Reid's Only Teachings are Well Outside the Ranges and Ratios Recited in Claims 

1-5 

The only teaching of or guidance for making compositions in the Reid reference teach the 
conventional wisdom of high acid to low copper concentration ratios. Specifically, the Reid 
references disclose only two examples or specific compositions: 

175 g/L acid to 17.5 g/L copper (a 10 to 1 acid to copper ratio) 

('796 patent at Table 2) 
and 

170 g/L acid to 18 g/L copper (a 9.4 to 1 acid to copper ratio) 
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('857 patent c. 3, 1. 33-38 and Examples 1-3). 

c. Reid's Only Teachings are for Compositions Having Concentrations and Ratios 
Far Outside the Claimed Ranges and Ratios 

The below graphs aid in understanding: 

(1) how broad the Reid acid and copper concentration ranges are as compared to 
Applicants' narrowly claimed composition ranges and ratios, and 

(2) how far the Reid teachings of possible composition embodiments are outside of 
Applicants' claimed narrow concentration ranges and acid to copper ratios. Applicants' acid and 
copper concentrations (as claimed in claims 1-5) and acid to copper ratios are shown with hatch 
marks. The full scale for the bar graph and the chart is equal to the broad ranges disclosed by 
Reid. The two Reid embodiments are shown with bullet points. 



1.1 to 1 4.3 to 1 




Acid to Copper Ratio 

V v 

Reid broad ratio range 

• = the two disclosed Reid compositions 
Hatch marks = claims composition ranges 
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gl L Acid 



65 to 150 acid and 35 to 60 Cu are the claimed compositions 
175 acid to17. 5 Cu and 180 acid to 18 Cu are the Reid compositions 

Neither of the Reid references with their broadly disclosed ranges (nor the other art of 
record), whether considered alone or in combination, teach or suggest the electrochemical 
deposition compositions having the claimed narrow constituent concentration ranges and relative 
ratios. On the contrary, the only teachings set forth in the Reid references are two example 
compositions having essentially the same (high) acid-to-copper ratios distinguished by 
Applicants’ comparative data. In other words, the cited arts’ embodiments were distinguished in 
Applicants' specification with comparative evidence showing the unexpected superior results of 
Applicants' compositions. 

d. The Comparison Data Show Reid's Acid and Copper Concentrations and Ratios 
to be Significantly Inferior to Applicants' Acid and Copper Concentrations and 

Ratios 

The Reid compositions are almost identical to the very prior art that Applicants’ 
specification and comparative test data distinguished as inferior to Applicants' claimed 
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compositions. Reid embraces the conventional wisdom of high acid to low copper concentration 
ratios i.e., a 10 to 1 acid to copper ratio (796 patent). 2 

e. Applicants' Comparative Test Data Show the Poor Results Obtained with 

Compositions Having Acid and Copper Concentrations Virtually Identical to the 
Only Compositions Taught by Reid 

Applicants' test data compare Applicants' acid and copper compositions to the prior 
art acid and copper compositions. For example, Applicants conducted tests to compare prior 
art compositions having 180 g/L acid and 20 g/L copper (a 9:1 acid to copper ratio - like the 
Reid references) as compared to Applicants' relatively low acid to copper ratio composition of, 
e.g., 80 g/L acid and 50 g/L copper (a 1 .6 acid to copper ratio as recited in claim 1) (Spec. p. 23, 
11. 7-14; Figs. 5(a) and 5(b)). For comparison purposes, prior art electroplating deposition 
compositions and Applicants' compositions were tested under the same conditions with identical 
additives at identical additive concentrations (Spec. p. 22, 11. 17-18). The only variable in the 
compositions tested were the different acid and copper concentrations (and hence, the relative 
acid to copper ratios). 

When using the prior art compositions the results were a copper fill having unacceptable 
voids (see, e.g., Spec. p. 24, 11. 11-14; Fig. 6(a)). The claimed compositions gave far superior 
deposition fill results (see. Spec. pp. 22-26 and the corresponding SEM photographs/figures, as 
reproduced in Appendix XII herein). The comparison data thus clearly rebuts any prima facie 
case the Examiner alleges exists based on the broadly disclosed acid and copper ranges in the 
cited references . 

f Based on a faulty factual and legal analysis the Examiner disregards the 

extensive comparative evidence that distinguishes the art of record and rebuts the 
prima facie case of obviousness 

The Examiner essentially acknowledges that Applicants' claimed compositions having 
the narrowly recited acid to copper concentration ranges are different from the two taught 



2 With the '857 Reid patent disclosing basically the same - specifically, (Examples 1-3 at c. 5 - c. 
6) having an acid concentration of 170 g/L and a copper concentration of 18 g/L or a 9.4 to 1 
ratio. 
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compositions in Reid (Office action dated 6/8/2006, pp. 3-7). The Examiner also apparently 
concedes that the relative acid and copper concentrations are critical for providing 
electrochemical deposition compositions that will adequately plate sub-micron sized integrated 
circuit device features. Specifically, the Examiner states that "the copper and acid concentrations 
are not the sole criticality" indicating the Examiner understands that these concentration ranges 
are indeed critical (Office action dated June 8, 2006, page 3). 

g. The Examiner's Legal Analysis is Incorrect and Actually Proves that Applicants' 
Claimed Compositions are Not Obvious 

First, the Examiner argues that even though Reid does not give any examples near the 
claimed acid to copper ranges, it allegedly achieves the same results using a different approach - 
by adding other ingredients (e.g., accelerators and levelers) to the compositions rather than as 
Applicants have, by changing the conventional wisdom regarding the acid to copper ratios 
(Office action dated 6/8/2006, last para. p. 3 - p. 4). The Examiner has the legal analysis 
backward. That Reid takes a different approach to solve the problem solved by Applicants' 
claimed compositions is evidence of non -obviousness, not obviousness. Otherwise no one could 
patent a novel, non-obvious solution to a problem if somebody else first proposed a different 
solution to the problem. That is not the law. The correct legal analysis is whether the claimed 
solution to the problem . Applicants' claimed acid and copper concentrations, is taught or 
suggested by the Reid acid and copper compositions. 

h. The Examiner Improperly Disregards the Extensive Comparison Test Data 
Disclosed in Applicants' Specification 

Second, the Examiner’s analysis is factually wrong - the Examiner plainly disregards the 
comparative data. The Examiner asserts that the unexpected superior results disclosed in 
Applicants' specification are "inherent" properties in the prior art compositions because those 
properties were merely the discovery of previous unappreciated properties of the prior art 
compositions (Office action dated 6/8/2006, p. 3). But the comparative test data proves 
otherwise. As the acid and copper concentrations were the only variables in the comparison 
testing, it is clear that the prior art (including Reid) acid and copper concentrations did not 
possess those beneficial properties of the claimed compositions. On the contrary, the prior art 
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compositions resulted in voids in the depositions while the claimed compositions did not (Spec. 

pp. 22-26). 

i. The Examiner Ignores the Fact that the Prima Facie Case of Obviousness was 
Rebutted with Evidence that the Narrow Acid and Copper Concentrations 
Claimed are Critical to Achieve Unexpected Superior Results 

Lastly, the Examiner relies on the genus allegedly disclosed in Reid to reject Applicants' 
species claims. The broad ranges disclosed in Reid (acid 0-300g/L and copper 10-60 g/L) do not 
teach or suggest Applicants' narrowly claimed compositions. The Examiner ignores the well- 
settled law that a prima facie case of obviousness can be, and in this case has been, rebutted. 

Specifically, where a cited reference discloses a genus that includes the claimed species, 
for example, if a reference broadly discloses composition constituent concentration ranges that 
encompass the claimed compositions constituent ranges, a prima facie case of obviousness 
arises. The burden is then shifted to the Applicant to show why the narrower claimed ranges are 
not obvious in view of the broad disclosure. In re Peterson, 3 1 5 F.3d 1 325 (Fed. Cir. 2003); 
MPEP §§ 716.02(a) and 2144.05 (see Appendix XIII). Applicant can rebut the prima facie 
obviousness by showing that the claimed composition ranges are critical to achieve unexpected 
results relative to the prior art ranges. In re Peterson, 315 F.3d 1325 (Fed. Cir. 2003); MPEP 
§ 2144.05(111). 

j. The Examiner Recognized that the Acid and Copper Concentrations are Critical 
to the Operability of Electrochemical Deposition Compositions and Applicants' 
Showed Unexpected Superior Results 

As discussed above, although broad ranges can support a prima facie case of 
obviousness, such a case can be rebutted with evidence of the criticality of narrower 
concentration ranges for achieving the unexpected superior results. Also as discussed above, the 
Examiner recognizes that the acid and copper concentrations are critical. Applicants' 
comparative data varying only the acid and copper concentrations resulting in superior 
depositions clearly rebutted the prima facie case of obviousness. 
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k. The Examiner Cites Nothing in Reid that Would Guide One to Transform the 

Broad Ranges of Reid into Applicants' Superior, Narrowly Claimed Compositions 
with their Unconventional Low Acid-to-Copper Ratios 
Further, the prior art reference must provide sufficient guidance to a person of ordinary 
skill in the art to make the narrower claimed composition, in order to make those claimed 
compositions obvious. Minnesota Mining and Manufacturing v. Johnson and Johnson 
Orthopedics, Inc., 976 F.2d 1559 (Fed. Cir. 1992). Here, the Examiner cites nothing in Reid that 
would guide one to transform the broad ranges of Reid into Applicants' superior, narrowly 
claimed compositions with their unconventional low acid-to-copper ratios. If the references' 
ranges are so broad as to be meaningless with respect to the claimed compositions and the 
references provide no guidance on providing the narrowly claimed invention with its beneficial 
features, then the references do not support an obviousness rejection. Minnesota Mining and 
Manufacturing v. Johnson and Johnson Orthopedics, Inc., 976 F.2d 1559 (Fed. Cir. 1992). 

The Reid genus does not teach or suggest Applicants' narrow composition ranges, as 
recited in claim 1 . Claims 2-5 depend from claim 1 and are thus also not taught or suggested by 
the art of reference. Applicants' request that the rejections to the claims be reversed. 

3. Rejection of claims 6-14 under § 103(a) in view of Reid (US Patent No. 6,793.796) in 
combination with Reid (US Patent No. 6,024,857) 

Claims 6-14 

Claim 6 has the same acid and copper ranges as recited in claim 1 and further recites a 
range of suppressor. Claim 6 is allowable over the art of record for the same reasons as set forth 
above in relation to claim 1. Claims 7-14 depend from claim 6 and are allowable for the reasons 
set forth above in relation to claim 1 and are allowable over the art of record based on each of 
those claims unique and non-obvious combination of features. Applicants' request that the 
rejections to the claims be reversed. 
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4. Rejection of claims 15-18 under $ 103(a~) in view of Reid (US Patent No. 6,793,796) in 
combination with Reid (US Patent No. 6.024,857) 

Claims 15-18 

Claim 15 has the same acid and copper ranges as recited in claim 1 and further recites a 
range of suppressor, accelerator and hydrogen chloride. Claim 15 is allowable over the art of 
record for the same reasons as set forth above in relation to claim 1 . Claims 16-18 depend from 
claim 15 and are allowable for the reasons set forth above in relation to claim 1 and are allowable 
over the art of record based on each of those claims unique and non-obvious combination of 
features. Applicants' request that the rejections to the claims be reversed. 

5. Rejection of claims 19-25 under § 103(a) in view of Reid (TJS Patent No. 6.793,796) in 
combination with Reid (US Patent No. 6,024,857) 

Claims 19-25 

Claim 19 has a recitation of even narrower acid and copper ranges than as recited in 
claim 1 and further recites a suppressor and accelerator. Claim 19 is allowable over the art of 
record for the same reasons as set forth above in relation to claim 1 . Claims 20-25 depend from 
claim 19 and are allowable for the reasons set forth above in relation to claim 1 and are allowable 
over the art of record based on each of those claims unique and non-obvious combination of 
features. Applicants' request that the rejections to the claim be reversed. 

6. Rejection of claims 26-33 under $ 103(a) in view of Reid (TJS Patent No. 6,793.7961 in 
combination with Reid (US Patent No. 6,024.857) 

Claims 26-33 

Claim 26 (and dependent claims 27-33) of the present application recites in part, a 
composition comprising an aqueous mixture of copper and sulfuric acid wherein the ratio in g/L 
of solution of copper to acid is equal to about 0.4 to about 0.8. This carefully defined range of 
ratios is not taught or suggested by the cited Reid references. 
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a. The Broad Copper to Acid Ratio Ranges Disclosed in Reid Do Not Teach or 
Suggest the Narrow Ratio Ranges Recited in Claims 26-33 
As discussed above, Reid only discloses the broad ranges of sulfuric acid of 0 - 300 g/L 
and copper of 10 - 60 g/L. Also as discussed above in relation to claim 1, the broad ranges 
presenting a prima facie case of obviousness were rebutted by the comparative test results in 
Applicants’ specification. As is readily apparent, the same arguments apply to the composition 
and narrow ratio range recited in claim 26. 

The only ratios taught or suggested in Reid are 17.5 g/L copper to 175 g/L of sulfuric 
acid and 170 g/L acid to 18 g/L copper ('796 patent, Table 2; '857 patent c. 3, 1. 33-38 and 
Examples 1-3). These Reid copper to acid ratios - 0.10 and 0.1 1 - are far outside the claimed 
range of 0.4 to 0.8. Thus, no prima facie case of obviousness can be based on the taught ratios of 
Reid. In addition, the prima facie obviousness case based on the broad ratio ranges of Reid was 
clearly rebutted with the comparative test data disclosed in Applicants' specification, as 
discussed above. That is, any possible obviousness showing has been rebutted with evidence of 
unexpected superior results based on the critical acid and copper ratios. The Reid patent 
discloses the very prior art that Applicants differentiate both in their specification (see, e.g., p. 8, 
11. 24-29 and all the comparison analysis data, in Appendix XII herein) and the present claims. 
Reid neither teaches nor suggests the presently claimed compositions and thus the rejection of 
claims 26-33 should be reversed. 

7. Rejection of claim 34 under § 103(a) in view of Reid (US Patent No. 6.793,796) 

Claim 34 

Claim 34 recites in part, a composition comprising an aqueous mixture of copper and 
sulfuric acid wherein the ratio in g/L of solution of copper to acid is equal to about 0.3 to about 
0.8. Claim 34 is allowable for the same reasons as set forth immediately above in relation to 
claim 26 and as set forth above in relation to claim 1 . Applicants' request that the rejection to the 
claim be reversed. 
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8. Rejection of claims 35-43 under $ 103(a) in view of Reid (US Patent No. 6,793,796') in 
combination with Reid (US Patent No. 6,024,857 s ) 

Claims 35-43 



a. The Broad Reid Ranges Do Not Teach or Suggest the Claimed Acid and Copper 
Concentrations and the Reid Taught Acid and Copper Ranges are Well Below 
Applicants' Claimed 60%-90% Solubility Limit for the Copper Concentration 
Claim 35 recites, in part, an aqueous mixture of copper and sulfuric acid wherein the 
copper concentration in the composition is within about 60% to about 90% of its solubility limit 
when the sulfuric acid concentration is from about 65 to about 150 g/L. 

Nothing in Reid teaches or suggests including copper in sulfuric acid at 60-90% of its 
solubility limit and the Examiner cites no teaching or suggestion of such in Reid. The one Reid 
cite showing an actual copper to acid ratio (e.g., col. 8, Table 2) teaches a composition wherein 
the copper concentration (i.e., 17.5 g/L in 175 g/L acid - Table 2) is well below 60% of its 
solubility limit. This can be verified by reviewing solubilities of copper in acid or by simply 
reviewing Fig. 1 of Applicants' specification where such solubility limits are graphed. 

Accordingly, no prima facie case of obviousness has been presented for claims 35-43 and 
Applicants request that the rejections be reversed. 

9. Rejection of claims 44-52 under $ 103(a') in view of Reid (US Patent No. 6,793,796) in 
combination with Reid (US Patent No. 6,024,857) 

Claims 44-52 

Claim 44 (and dependent claims 45-52) of the present application recites in part, a 
composition comprising about 40 g/L copper and about 100 g/L sulfuric acid. Claims 44-52 are 
allowable over the art of record for the same reasons as set forth above in relation to claim 1 . 
Applicants request that the rejections be reversed. 
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10. Rejection of claims 53 and 54 under § 103(a) in view of Reid (US Patent No. 6,793.7961 
in combination with Reid (US Patent No. 6,024.857) 

Claims 53-54 

Claim 53 (and dependent claim 54) of the present application recites in part, a 
composition comprising about 50 g/L copper and about 80 g/L sulfuric acid. Claims 53 and 54 
are allowable over the art of record for the same reasons as set forth above in relation to claim 1 . 
Applicants request that the rejections be reversed. 

11. Rejection of claims 55-56, 58. 60 and 62 under § 103(a) in view of Reid (US Patent 
No. 6,793,796) in combination with Uzoh (US Patent App. No. 2002/0033342) 

Claims 55-56, 58, 60 and 62 

a. Reid Does Not Teach or Suggest the Narrow Acid and Copper Ranges Claimed 
Claim 55 recites in part, a method for plating a workpiece utilizing an electroplating 

composition comprising about 35 to about 60 g/L copper and about 65 to about 150 g/L sulfuric 
acid. Again, for the same reasons as discussed above, Reid neither teaches nor suggests utilizing 
such a composition. 

b. The Examiner Rightly Recognizes that Uzoh Does not Make Up for the Reid 
Deficiencies Since Uzoh, Like Reid, Discloses Only Very Broad Ranges for Acid 
and Copper 

Uzoh does not make up for the deficiencies of the Reid patents as Uzoh neither teaches 
nor suggests utilizing compositions as recited in Applicants' claims. Of course, Applicants note 
that the Examiner is not asserting that Uzoh teaches or suggest the methods utilizing the 
compositions presently claimed since Uzoh only discloses a genus of acid and copper 
compositions. However, Uzoh, whether considered individually or in combination with Reid, 
neither teaches nor suggests the compositions utilized in the methods of present claim 55. 

Claims 56, 60 and 62 are dependent upon claim 55 and thus are allowable over the art of record 
as well as claim 55. Applicants respectfully request that the rejections of claims 55-56, 60 and 
62 be reversed. 
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12. Rejection of claims 57. 59 and 61 under $ 103(a) in view of Reid (US Patent 

No. 6.793.79 6) in combination with Uzoh (US Patent App. No. 2002/0033342) and 

further in view of Basol (US Patent No. 6,833,063) 

Claims 57, 59 and 61 

a. Basol Does Not Make Up for the Deficiencies of the Reid or Uzoh Patents Since 

Basol Teaches Methods for Etching and Basol Only Discloses Very Broad Ranges 
for Acid and Copper 

Claims 57, 59 and 61 recite methods using the same copper and acid compositions as 
discussed above in relation to claim 55 and as discussed above, neither Reid nor Uzoh teach such 
compositions. 

Basol does not make up for the deficiencies of the Reid or Uzoh patents as Basol neither 
teaches nor suggests utilizing compositions as narrowly recited in Applicants' claims. Applicants 
recognize that the Examiner does not suggest that Basol teaches the methods utilizing the 
compositions presently claimed. 

Because these claims are allowable over the Reid and Uzoh patents for the same reasons 
as discussed immediately above in relation to claim 55 and as set forth above in relation to 
claim 1, and because Basol does not make up for the deficiencies of Reid and Uzoh, Applicants 
respectfully request that the rejections be reversed. 

13. Rejection of claims 63-65 under § 103(V) in view of Reid (US Patent No. 6,793,796) in 

combination with Reid (US Patent No. 6.024.857) 

Claims 63-65 

Claim 63 recites in part, a method for plating a workpiece utilizing an electroplating 
composition comprising about 35 to about 60 g/L copper and about 65 to about 150 g/L sulfuric 
acid. Again, for the same reasons as discussed above in relation to claim 1 , Reid neither teaches 
nor suggests utilizing such a composition. Applicants request that the rejections be reversed. 



Page 26 of 46 




LMC:ejv:dm 11/20/06 P03-0006 
PATENT 



Attorney Reference Number 6884-65576-01 
Application Number 10/688,420 



14. Rejection of claims 66-67 are obvious under $ 103(a) in view of Reid (US Patent 
No. 6.793.796) in combination with Wilson (US Patent App. No. 2005/01 78667) 

Claims 66-67 

Claim 66 recites in part, a process for applying a metallization interconnect structure 
utilizing an electroplating composition comprising about 35 to about 60 g/L copper and about 65 
to about 150 g/L sulfuric acid. Again, for the same reasons as discussed above in relation to 
claim 1 , Reid neither teaches nor suggests utilizing such a composition. 

Wilson does not make up for the deficiencies of the Reid patent as Wilson neither teaches 
nor suggests utilizing compositions as recited in Applicants' claim 66. In fact, Wilson does not 
even disclose an acid or copper electrochemical deposition composition so there is no way it 
could make up for the deficiencies of the Reid patents. Applicants recognize that the Examiner 
is not asserting that Wilson teaches the methods utilizing the compositions presently claimed. 
However, because Wilson does not make up for the deficiencies in the Reid references, Wilson, 
whether considered individually or in combination with the Reid patents, neither teaches nor 
suggests the compositions utilized in the method of present claim 66 or dependent claim 67. 

Thus, Applicants respectfully request that the rejections be reversed. 

15. Rejection of claims 68-69 under § 103(a) in view of Reid (US Patent No. 6,793,79 61 in 
combination with Wilson (TJS Patent App. No. 2005/0178667) 

Claims 68-69 

a. Reid's Disclosed Broad Copper to Acid Ratios (the Genus) Does Not Teach or 

Suggest the Narrowly Claimed Copper to Acid Ratios (the Species) 

Claim 68 recites in part, a method utilizing a composition comprising a mixture of copper 
and sulfuric acid wherein the ratio in g/L of solution of copper to acid is equal to about 0.4 to 
about 0.8. This carefully defined copper to acid ratio range is not taught or suggested by the 
cited Reid references. 
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b. Applicants ' Comparative Test Results Rebutted Any Prima Facie Obviousness 
Case Presented by Reid's Broad Ratios and Reid's Only Taught Ratios are Far 
Outside Applicant's Claimed Copper to Acid Ratios 
As discussed above, Reid only discloses the broad ranges of sulfuric acid of 0 - 300 g/L 
and copper of 10 - 60 g/L. Also as discussed above in relation to claim 1, the comparative tests 
in Applicants' specification rebutted any prima facie case of obviousness the broad ranges may 
support. As is readily apparent, the same arguments apply to the composition recited in 
claim 68. 

The only ratios taught in Reid are 17.5 g/L copper to 175 g/L of sulfuric acid and 170 g/L 
acid to 18 g/L copper ('796 patent. Table 2; '857 patent c. 3, 1. 33-38 and Examples 1-3). The 
prior art copper to acid ratios - 0.10 and 0.1 1 - are far outside the claimed range of 0.4 to 0.8. 
Thus, no prima facie case of obviousness can be based on the taught ratios of Reid. In addition, 
the Examiner's the prima facie obviousness case based on the broad ratio ranges was clearly 
rebutted with the Applicants’ evidence of unexpected, superior results. The Reid patent discloses 
the very prior art that Applicants differentiate both in their specification (see, e.g., p. 8, 11. 24-29 
and all the comparison analysis data) and the present claims. As discussed above in Item 14, 
Wilson does not even disclose a acid and copper electrodeposition composition so there is no 
way it could make up for the deficiencies of the Reid patents. The cited art neither teaches nor 
suggests the presently claimed methods and thus the rejection of claims 68-69 should be 
reversed. 

16. Rejection of claims 1-5 under § 103(a) in view of Grandikota (US Patent App. 

No. 2002/0112964) in combination with Gabe (US Patent App. No. 2003/0066756) 
Claims 1-5 



a. Grandikota Only Discloses Acid Ranges Outside Applicants' Claimed Range and 
the Specific Acid and the Copper Composition in Grandikota Cited by the 
Examiner is Far Below the Claimed Acid Range 
Nothing in Grandikota teaches or suggests the claimed composition of about 35 to about 
60 g/L copper and about 65 to about 150 g/L sulfuric acid. Grandikota teaches that a relatively 
high copper concentration of 30-55 g/L copper as compared to its required low acid 
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concentration 4-60 g/L (claim 1 as cited by the Examiner; and [0018-0019]). In other words, in 
Grandikota the copper concentration is relatively high as compared to the acid concentration. 
Further, Grandikota discloses an acid range below the acid range recited in the present claims . 
This reference neither teaches nor suggests the acid range claimed in any of the presently 
considered claims of the current application. Indeed, the Grandikota reference substantiates all 
the comments made above regarding the prior art teaching either a relatively high copper to a 
low acid concentration or a low copper to a relatively high acid concentration but never teaches 
or suggests the relative recited ranges as currently claimed . Further, the other portion of this 
reference cited by the examiner (i.e., [0016] especially lines 7-8) recites an acid concentration of 
only 4-10 g/L — far below the presently claimed 65-150 g/L sulfuric acid. 

In addition, Grandikota stresses that lower acid concentrations and relatively higher 
copper concentrations need to be used for uniform depositions. In paragraph [0018] at lines 4-7, 
Grandikota states that "an electroplating solution having high copper concentration, i.e., greater 
than 0.4 M, is beneficial to overcome mass transport limitations that are encountered when 
plating small features." Grandikota then states (at [0018] lines 12-16) that a high copper 
concentration enhances diffusion and reduces mass transport limitations. Following statements 
about high copper concentrations, Grandikota states, "A lower acid concentration permits the use 
of a higher metal ion [concentration] . . ." (at [0018], lines 19-22). Grandikota further states (at 
[0019], lines 1-4 and 16-17), "a high sulfuric acid concentration may be detrimental to uniform 
plating because the resistive substrate effects may be amplified by a highly conductive plating 
solution. . . . Therefore, the electroplating solution includes an acid at a concentration of between 
about 4 gm/L and about 60 gm/L." 

Clearly Grandikota teaches use of a low acid concentration, i.e., between 4 and 60 g/L - 
which range is below Applicants' claimed range of about 65 to about 150 g/L. Further, 
Grandikota teaches that lower acid not higher acid concentrations are necessary for uniform 
plating. This further argues against any finding that Grandikota makes the higher acid 
concentration as claimed obvious. That is, Grandikota's disclosed low acid concentration range 
does not overlap with Applicants' high acid concentration range claimed and Grandikota asserts 
that higher acid concentrations are to be avoided. 

The other cited references do not make up for the deficiencies of Grandikota, nor does the 
Examiner assert that they do. Clearly the Grandikota reference neither teaches nor suggests the 
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presently claimed compositions or methods recited in claims 1-5. Applicants request that the 
rejections be reversed. 

17. Rejection of claims 6-14 under $ 103(a) in view of Grandikota (US Patent App. 

No. 2002/01 12964) in combination with Gabe (US Patent App. No. 2003/0066756) 

Claims 6-14 

Claim 6 has the same acid and copper ranges as recited in claim 1 and further recites a 
range of suppressor. Claim 6 is allowable over the art of record for the same reasons as set forth 
in relation to claim 1 (in Item 16 above). Claims 7-14 depend from claim 6 and are allowable for 
the reasons set forth in relation to claim 1 (in Item 16 above). Applicants' request that the 
rejections to the claims be reversed. 

18. Rejection of claims 15-18 under § 103(a) in view of Grandikota (US Patent Add. 

No. 2002/0112964) in combination with Gabe (US Patent App. No. 2003/0066756) 

Claims 15-18 

Claim 1 5 has the same acid and copper ranges as recited in claim 1 and further recites a 
range of suppressor, accelerator and hydrogen chloride. Claim 1 5 is allowable over the art of 
record for the same reasons as set forth in relation to claim 1 (in Item 16 above). Claims 16-18 
depend from claim 1 5 and are allowable for the reasons set forth above in relation to claim 1 and 
are allowable over the art of record based on each of those claims unique and non-obvious 
combination of features. Applicants' request that the rejections to the claims be reversed. 

19. Rejection of claims 19-25 under § 103(a) in view of Grandikota (US Patent App. 

No. 2002/0112964) in combination with Gabe (US Patent App. No. 2003/0066756) 

Claims 19-25 

Claim 1 9 has an even narrower recitation of acid and copper ranges than as recited in 
claim 1 and further recites a suppressor and accelerator. Claim 1 9 is allowable over the art of 
record for the same reasons as set forth in relation to claim 1 (in Item 16 above). Claims 20-25 
depend from claim 19 and are allowable for the reasons set forth above in relation to claim 1 and 
are allowable over the art of record based on each of those claims unique and non-obvious 
combination of features. Applicants' request that the rejections to the claim be reversed. 
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20. Rejection of claims 26-33 under $ 103(a) in view of Grandikota (TJS Patent App. 

No. 2002/01 12964) in combination with Gabe (US Patent Ann. No. 2003/0066756) 

Claims 26-33 

a. Grandikota Does Not Teach or Suggest the Claimed Copper to Acid Range but 
Instead Teaches to Have a Low Acid Concentration 
Claim 26 (and dependent claims 27-33) of the present application recites in part, a 
composition comprising an aqueous mixture of copper and sulfuric acid wherein the ratio in g/L 
of solution of copper to acid is equal to about 0.4 to about 0.8. This carefully defined range of 
ratios is not taught or suggested by the cited references. 

As discussed above, Grandikota teaches a copper concentration that is relatively high, 
which then requires a low acid concentration 4-60 g/L (claim 1 as cited by the Examiner; and 
[0018-0019]) and Grandikota teaches that 4-10 g/L as disclosed in the Grandikota embodiment 
mentioned by the Examiner (Grandikota, [0016]) is useful. This type of disclosure of relatively 
low acid concentration compositions when copper concentrations are relatively high, is one of 
the very types of prior art the present applicants distinguished through comparative test data. 
Accordingly, Applicants request the rejections be reversed. 

21. Rejection of claim 34 under § 103(a) in view of Grandikota (US Patent App. 

No. 2002/0112964) 

Claim 34 

Claim 34 recites in part, a composition comprising an aqueous mixture of copper and 
sulfuric acid wherein the ratio in g/L of solution of copper to acid is equal to about 0.3 to about 
0.8. Claim 34 is allowable for the same reasons as set forth immediately above in relation to 
claim 26 (Item 20 above) and as set forth in relation to claim 1 (Item 16 above). Applicants’ 
request that the rejection to the claim be reversed. 
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22. Rejection of claims 35-43 under § 103(a) in view of Grandikota (TJS Patent App. 

No. 2002/01 12964) in combination with Gabe (US Patent App. No. 2003/0066756) 

Claims 35-43 

Claim 35 recites, in part, an aqueous mixture of copper and sulfuric acid wherein the 
copper concentration in the composition is within about 60% to about 90% of its solubility limit 
when the sulfuric acid concentration is from about 65 to about 1 50 g/L. 

a. The Grandikota Acid Concentration Cited by the Examiner is Outside Applicants' 
Claimed Acid Range and the Examiner Cites No Disclosure in Grandikota Where 
Grandikota Suggests the Claimed Acid Range or the Claimed Copper Solubility 

Range 

Nothing in Grandikota or Gabe teach or suggest including copper in sulfuric acid at 60- 
90% of its solubility limit when the sulfuric acid concentration is from about 65 to about 150 g/L 
and the Examiner cites no specific teaching or suggestion in the references. In fact, the 
Examiner cites the sections of Grandikota wherein the acid range is outside applicants recited 
range - specifically, Grandikota discloses and the Examiner relies on an acid range of 4-60 g/L 
acid and the claimed composition recites 65 to 150 g/L (Grandikota [0019] and claim 1) (Office 
action dated March 8, 2006, p. 32). 

Accordingly, no prima facie case of obviousness has been presented for claims 35-43 and 
Applicants request that the rejections be reversed. 

23. Rejection of claims 44-52 under § 10313) in view of Grandikota (US Patent App. 

No. 2002/01 12964) in combination with Gabe (US Patent App. No. 2003/0066756) 

Claims 44-52 

Claim 44 (and dependent claims 45-52) of the present application recites in part, a 
composition comprising about 40 g/L copper and about 100 g/L sulfuric acid. Claims 44-52 are 
allowable over the art cited herein for the same reasons as set forth in relation to claim 1 (Item 16 
above). Applicants request that the rejections be reversed. 
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24. Rejection of claims 53 and 54 under § 103(a) in view of Grandikota (US Patent App. 

No. 2002/01 12964) in combination with Gabe (US Patent Ann. No. 2003/0066756) 

Claims 53 and 54 

Claim 53 (and dependent claim 54) recites in part, a composition comprising about 
50 g/L copper and about 80 g/L sulfuric acid. Claims 53 and 54 are allowable over the cited art 
herein for the same reasons as set forth in relation to claim 1 (Item 16 above). Applicants 
request that the rejections be reversed. 

25. Rejection of claims 55-62 under § 103(a) in view of Grandikota (US Patent App. 

No. 2002/01 12964) in combination with Uzoh (US Patent App. No. 2002/0033342) and 
further in view of Basol (US Patent No. 6,833,063) 

Claims 55-62 

Claim 55 recites in part, a method for plating a workpiece utilizing an electroplating 
composition comprising about 35 to about 60 g/L copper and about 65 to about 150 g/L sulfuric 
acid. Again, for the same reasons as discussed in relation to claim 1 (Item 16 above), the cited 
reference Grandikota - and the secondary references - fail to teach nor suggest utilizing such a 
composition. Applicants request the rejections be reversed. 

26. Rejection of claims 66 and 67 under § 103(a) in view of Grandikota (US Patent App. 

No. 2002/0112964) in combination with Reid (US Patent No. 6,793.796) in combination 
with Wilson (US Patent App. No. 2005/0178667) 

Claims 66-67 

Claim 66 recites in part, a process for applying a metallization interconnect structure 
utilizing an electroplating composition comprising about 35 to about 60 g/L copper and about 65 
to about 150 g/L sulfuric acid. Again, for the same reasons as discussed above in relation to 
claim 1, Grandikota neither teaches nor suggests utilizing such a composition. 

Wilson does not make up for the deficiencies of the Grandikota patent as Wilson neither 
teaches nor suggests utilizing compositions as recited in Applicants' claim 66. In fact, as 
discussed above in Item 14, Wilson does not even disclose an electroplating deposition 
composition. Applicants recognize that the Examiner is not asserting that Wilson teaches the 
methods utilizing the compositions presently claimed. However, Wilson, whether considered 
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individually or in combination with the Grandikota patent, neither teaches nor suggests the 
compositions utilized in the method of present claim 66 or dependent claim 67. Thus, 
Applicants respectfully request that the rejections be reversed. 



27. Rejection of claims 68 and 69 under $ 103(a) in view of Grandikota (US Patent App. 

No. 2002/0112964) in combination with Reid (US Patent No. 6.793.796) in combination 
with Wilson (US Patent App. No. 2005/0178667) 

Claims 68-69 

Claim 68 recites in part, a method utilizing a composition comprising a mixture of copper 
and sulfuric acid wherein the ratio in g/L of solution of copper to acid is equal to about 0.4 to 
about 0.8. For the same reasons as discussed in relation to claim 26 (Item 20 above), the cited 
reference Grandikota - and the secondary references Reid for the reasons set forth above in 
relation to claim 26 (at Item 6 above) - fail to teach nor suggest utilizing such a composition. 
Applicants request the rejections be reversed. 



Respectfully submitted, 
KLARQUIST SPARKMAN, LLP 




One World Trade Center, Suite 1600 
121 S.W. Salmon Street 
Portland, Oregon 97204 
Telephone: (503) 595-5300 
Facsimile: (503) 595-5301 
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VIII. Appendix 

1. An aqueous-based electroplating composition comprising: 
about 35 to about 60 g/L copper; 

about 65 to about 1 50 g/L sulfuric acid; and 
a glycol-based suppressor. 

2. The composition of claim 1 wherein the glycol-based suppressor is present at a 
concentration of from about 2 to about 30 ml/L. 

3. The composition of claim 1 further comprising a copper-deposition accelerator present 
at a concentration of from about 2 to about 30 ml/L. 

4. The composition of claim 1 further comprising from about 10 to about 100 ppm halide 
ion. 

5. The composition of claim 1 further comprising from about 30 to about 60 ppm HC1. 

6. An electroplating composition comprising: 
about 35 to about 60 g/L copper; 

about 65 to about 1 50 g/L sulfuric acid; and 

about 2 to about 30 ml/L of a copper-deposition suppressor; 

wherein the balance of the composition is water. 

7. The composition of claim 6 further comprising a copper-deposition accelerator at a 
concentration of from about 2 to about 30 ml/L. 

8. The composition of claim 6 wherein the copper-deposition suppressor is a random or 
block copolymer. 

9. The composition of claim 6 wherein the copper-deposition suppressor is a copper bath 
viaform suppressor. 
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10. The composition of claim 6 wherein the copper-deposition suppressor is glycol- 

based. 



1 1 . The composition of claim 6 further comprising a copper-deposition accelerator. 

12. The composition of claim 1 1 wherein the copper-deposition accelerator is a copper 
bath viaform accelerator. 

13. The composition of claim 1 1 wherein the copper-deposition accelerator is SPS. 

14. The composition of claim 6 further comprising from about 10 to about 100 ppm HC1. 

15. An aqueous electroplating composition comprising: 
about 35 to about 60 g/L copper; 

about 65 to about 1 50 g/L sulfuric acid; 
about 2 to about 30 ml/L copper-deposition accelerator; 
about 2 to about 30 ml/L copper-deposition suppressor; and 
about 40 to about 60 ppm hydrogen chloride. 

16. The composition of claim 15 wherein the copper-deposition suppressor is glycol- 

based. 



17. The composition of claim 15 wherein the copper-deposition accelerator is a sulphur 
containing compound. 

18. The composition of claim 1 further comprising about 50 ppm HC1. 



19. An electroplating composition comprising: 
about 45 to about 55 g/L copper; 
about 75 to about 120 g/L sulfuric acid; 
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a copper-deposition suppressor; and 

a copper-deposition accelerator. 

20. The composition of claim 19 wherein the copper-deposition suppressor is at a 
concentration of from about 2 to about 10 ml/L. 

21 . The composition of claim 19 wherein the copper-deposition accelerator is present at 
a concentration of from about 2 to about 8 ml/L. 

22. The composition of claim 19 further comprising from about 10 to about 100 ppm 
halide ion. 

23. The composition of claim 19 further comprising from about 30 to about 60 ppm HC1. 

24. The composition of claim 2 1 wherein the copper-deposition accelerator is a sulphur 
containing compound. 

25. The composition of claim 19 further comprising a leveler. 

26. An electroplating composition comprising: 

an aqueous mixture of copper and sulfuric acid wherein the ratio in g/L of solution of 
copper to acid is equal to about 0.4 to about 0.8; 

a copper-deposition suppressor; and 

a copper-deposition accelerator. 

27. The composition of claim 26 wherein the copper-deposition suppressor is a random 
or block copolymer. 

28. The composition of claim 26 wherein the copper-deposition suppressor is a copper 
bath viaform suppressor. 
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29. The composition of claim 26 wherein the copper-deposition suppressor is glycol- 

based. 



30. The composition of claim 26 wherein the copper-deposition accelerator is present in 
a concentration of from about 2 to about 30 ml/L. 

31. The composition of claim 26 wherein the copper-deposition accelerator is a copper 
bath viaform accelerator. 

32. The composition of claim 26 wherein the copper-deposition accelerator is SPS. 

33. The composition of claim 26 further comprising from about 10 to about 100 ppm 

HC1. 

34. An electroplating composition comprising: 

an aqueous-based mixture of copper and sulfuric acid wherein the ratio in g/L solution of 
copper to acid is equal to about 0.3 to about 0.8; 

a copper-deposition suppressor; 

a copper-deposition accelerator; 

wherein only electroplating compositions comprising the aqueous-based mixture of 
copper and sulfuric acid wherein the ratio in g/L of copper to acid is equal to about 0.3 to about 
0.8 are used to deposit copper on a workpiece. 

35. An electroplating composition comprising: 

an aqueous mixture of copper and sulfuric acid wherein the copper concentration in the 
composition is within about 60% to about 90% of its solubility limit when the sulfuric acid 
concentration is from about 65 to about 150 g/L; 

a copper-deposition suppressor; and 

a copper-deposition accelerator. 

36. The composition of claim 35 wherein the copper-deposition suppressor is present at a 
concentration of from about 2 to about 30 ml/L. 
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37. The composition of claim 35 wherein the copper-deposition accelerator is present at 
a concentration of from about 2 to about 30 ml/L. 

38. The composition of claim 36 further comprising from about 10 to about 100 ppm 
halide ion. 

39. The composition of claim 36 further comprising from about 30 to about 60 ppm HC1. 

40. The composition of claim 36 wherein the copper-deposition suppressor is at a 
concentration of from about 2 to about 10 ml/L. 

41 . The composition of claim 36 wherein the copper-deposition accelerator is present at 
a concentration of from about 2 to about 8 ml/L. 

42. The composition of claim 36 wherein the copper-deposition accelerator is a sulphur 
containing compound. 

43. The composition of claim 36 wherein the copper-deposition suppressor is glycol- 

based. 



44. An electroplating composition comprising: 
about 40 g/L copper; 

about 1 00 g/L sulfuric acid; 
a copper-deposition suppressor; and 
a copper-deposition accelerator. 

45. The composition of claim 44 wherein the copper-deposition suppressor is present at a 
concentration of from about 2 to about 30 ml/L. 

46. The composition of claim 44 wherein the copper-deposition accelerator is present at 
a concentration of from about 2 to about 30 ml/L. 
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47. The composition of claim 44 further comprising from about 10 to about 100 ppm 
halide ion. 

48. The composition of claim 44 further comprising from about 30 to about 60 ppm HC1. 

49. The composition of claim 44 wherein the copper-deposition suppressor is at a 
concentration of from about 2 to about 1 0 ml/L. 

50. The composition of claim 44 wherein the copper-deposition accelerator is present at 
a concentration of from about 2 to about 8 ml/L. 

5 1 . The composition of claim 44 wherein the copper-deposition accelerator is a sulphur 
containing compound. 

52. The composition of claim 44 wherein the copper-deposition suppressor is glycol- 

based. 



53. An aqueous electroplating composition comprising: 
about 50 g/L copper; 

about 80 g/L sulfuric acid; 

about 2 to about 10 ml/L copper-deposition suppressor; and 
about 2 to about 8 ml/L copper-deposition accelerator. 

54. The composition of claim 53 further comprising from about 10 to about 100 ppm 
halide ion. 

55. A method for plating a workpiece comprising: 

providing a workpiece having a plurality of device features including a seed layer 
wherein the plurality of device features is to be metallized; 
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electrolytically depositing copper within the plurality of device features utilizing an 
electroplating composition comprising about 35 to about 60 g/L copper, about 65 to about 150 
g/L sulfuric acid, and a glycol-based suppressor. 

56. The method of claim 55 further comprising a seed enhancement procedure. 

57. The method of claim 55 further comprising rinsing and drying the workpiece, 
wherein the rinsing and/or the drying occurs in a chamber in which the deposition of copper is 
performed. 

58. The method of claim 55 further comprising selective etching of copper deposited on 
the workpiece. 

59. The method of claim 55 further comprising cleaning the backside of the workpiece 
after copper is deposited on the workpiece. 

60. The method of claim 55 further comprising annealing the workpiece at temperatures 
below about 100°C. 

61 . The method of claim 55 further comprising precleaning the workpiece prior to 
depositing copper wherein the precleaning of the workpiece is performed in a plating tool in 
which plating tool the deposition is also performed. 

62. The method of claim 55 wherein the electroplating composition comprises from 
about 35 to about 60 g/L copper, from about 65 to about 150 g/L sulfuric acid, and from about 2 
to about 30 ml/L of glycol-based copper-deposition suppressor. 

63. A method for plating a workpiece comprising: 

providing a workpiece having a plurality of device features including a seed layer 
wherein the plurality of device features is to be metallized; 
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electrolytically depositing copper within the plurality of device features utilizing an 
electroplating composition comprising from about 35 to about 60 g/L copper, from about 65 to 
about 1 50 g/L sulfuric acid, from about 2 to about 30 ml/L copper-deposition accelerator, from 
about 2 to about 30 ml/L copper-deposition suppressor; and from about 40 to about 60 ppm 
hydrogen chloride. 

64. The method of claim 63 wherein the electroplating composition comprises a mixture 
of copper and sulfuric acid wherein the ratio in g/L of copper to acid is equal to about 0.4 to 
about 0.8. 

65. The method of claim 63 wherein the electroplating composition comprises a mixture 
of copper and sulfuric acid wherein the ratio in g/L of copper to acid is equal to about 0.3 to 
about 0.8, and wherein only electroplating compositions comprising a mixture of copper and 
sulfuric acid wherein the ratio in g/L of copper to acid is equal to about 0.3 to about 0.8 are used 
to deposit copper on the workpiece. 

66. A process for applying a metallization interconnect structure, comprising: 

providing a workpiece on which a metal seed layer has been formed using a first 

deposition process; 

enhancing the seed layer by electrochemically depositing additional metal on the seed 
layer within a principal fluid chamber of a reactor to provide an enhanced seed layer using a 
deposition process comprising supplying electroplating power to a plurality of concentric anodes 
disposed at different positions within the principal fluid flow chamber relative to the workpiece; 
and 

electrolytically depositing a metal on the enhanced seed layer utilizing an electroplating 
composition comprising about 35 to about 60 g/L copper, about 65 to about 150 g/L sulfuric 
acid, and a glycol-based suppressor. 

67. The process of claim 66 wherein the electroplating composition comprises from 
about 35 to about 60 g/L copper, from about 65 to about 150 g/L sulfuric acid, and from about 2 
to about 30 ml/L of the glycol-based suppressor. 
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68. A process for applying a metallization interconnect structure, comprising: 

providing a workpiece on which a metal seed layer has been formed; 

enhancing the seed layer by electrochemically depositing additional metal on the seed 
layer within a principal fluid chamber of a reactor to provide an enhanced seed layer using a 
deposition process comprising supplying electroplating power to a plurality of electrodes within 
the principal fluid flow chamber, 

independently controlling the supply of electrical power to the at least two electrodes 
during enhancing of the seed layer; and 

electrolytically depositing copper on the enhanced seed layer under conditions in which 
the deposition rate of the electrolytic deposition process is substantially greater than the 
deposition rate of the process used to enhance the metal seed utilizing an electroplating 
composition comprising a mixture of copper and sulfuric acid wherein the ratio in g/L of copper 
to acid is equal to about 0.4 to about 0.8, a copper-deposition suppressor, and a copper- 
deposition accelerator. 

69. The method of claim 68 wherein the ratio in g/L of copper to acid is equal to about 
0.3 to about 0.8. 
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No evidence to add. 

XI. Related Proceedings Appendix 

No related proceedings. 
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XII. Comparative Test Results as Disclosed in the Specification 
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Example 1 and Comparative Data 

A representative embodiment of the electroplating composition of this invention 
is shown in Table 1. 

Table 1 



5 Component Concentration g/L 

Cu 50 

H 2 S0 4 80 

Accelerator (DF74) 5.0 

Suppressor (DF75) 2.0 

10 Leveler (DF79) 2.5 

HCL 50* 



* Halogen concentration in ppm. 

With suitable current densities (such as those set forth above), void free filling 
15 was achieved with this embodiment of the electrochemical composition, as illustrated in 
the results shown in Figs. 2(e), 3(d), 4(d)-4(f) and 5(b). 

For comparison purposes, prior art electroplating compositions were tested 
under the same conditions with identical additives at the identical concentrations. 
Features having voids, as can be seen in Figs. 4(a) - 4(c) were obtained. Specifically, 

20 prior art electroplating compositions comprising the conventional high copper and low 
acid combination (i.e., 50 g/L Cu and 10 g/L sulfuric acid) produced vias having visible 
voids. A comparison of the results shown in Figs. 4(a)-(c) versus 4(d)-(f) reveal that the 
prior art high copper/low acid electroplating compositions (Figs. 4(a)-(c)) result in the 
formation of interconnects having significant voids, seen as dark spots in the 
25 micrographs at the lower regions of the interconnects. Although the filling of the 

interconnects using one embodiment of the electroplating compositions of this invention 
as shown in Fig. 4(d) was halted prior to completely filling the interconnect trench, as 
can be seen in the micrograph of 4(d), the interconnects were forming without visible 
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voids - a significant improvement over the conventional electroplating composition 
results. Additionally, although the interconnects formed using an embodiment of the 
electroplating compositions as shown in Fig. 4(f) show some voiding, the number and 
size of the voids in the interconnects are significantly fewer and smaller as compared to 
5 the resulting voiding in interconnects formed using the prior art high copper/low acid 
electroplating composition, as can be seen in the microphotograph of Fig. 4(c). 

For further comparison, another prior art electroplating composition (i.e., a 
conventional low copper/high acid composition) was tested under the same conditions 
with identical additives (at identical concentrations) resulting in trenches having seam 
10 voids as is illustrated in Fig. 5(a). Specifically, a prior art electroplating composition 
comprising 20 g/L Cu and 1 80 g/L sulfuric acid produced seam voids in metallized 
trenches. In comparison, an embodiment of the electrochemical plating compositions of 
this invention, specifically a composition comprising 80 g/L sulfuric acid and 50 g/L 
Cu, produced void free features in the identical size trenches (as shown in Fig. 5(b)). 

15 

Example 2 and Comparative Data 

Another embodiment of the electroplating composition of this invention is 
shown in Table 2. 



20 



25 



Table 2 

Component 

Cu 

H 2 S0 4 

Accelerator (B-3100) 

Suppressor (C-3 1 00) 

Leveler (U-3100) 



Concentration g/L 
40 
100 
10.0 
17.5 
3.0 
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HCL 20* 

* Halogen concentration in ppm. 

With suitable current densities, such as those set forth above, void free filling of 
5 a via was achieved with this embodiment of the electroplating composition of this 
invention as is illustrated in Fig. 6(b). 

For comparison purposes, a prior art electroplating composition was tested 
under the same conditions with identical additives (at identical concentrations) as was 
Example 2. A via fill having voids, as can be seen in Fig. 6(a), was obtained with the 
10 prior art composition. Specifically, the prior art electroplating composition compared 
had the conventional high acid and low copper combination (i.e., 20 g/L Cu and 180 g/L 
sulfuric acid) producing a via having visible voids, as shown in Fig. 6(a) while the 
embodiments of the electroplating compositions of this invention showed surprisingly 
superior results, a void-free via filling was achieved, as shown in Fig. 6(b). 

15 

Example 3 

As shown in Figs. 2(a) through 2(e), copper semiconductor interconnect 
trenches measuring about 0. 12 to about 0.15 pm in width at half the height of the 
interconnect were filled using various embodiments of the electroplating compositions 
20 wherein the copper concentration was varied while the acid concentration was about 
80 g/L and were compared to various prior art compositions. Specifically, as shown in 
Figs. 2(a) and 2(c), interconnect trenches were filled utilizing a prior art electroplating 
composition comprising 20 g/L copper and 80 g/L acid. As can be seen in the 
micrographs of these figures, the prior art low copper/high acid compositions result in 
25 devices having visible voids. In comparison, however, as shown in Figs. 2(b) and (d), 
the electroplating compositions of this invention having copper and acid concentrations 
near the copper solubility limit resulted in devices having a relatively low number of 
voids formed. Specifically, as shown in Figs. 2(b) and 2(d), interconnect trenches were 
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filled utilizing an electroplating composition comprising 35 g/L copper and 80 g/L acid 
providing superior results. 

Example 4 

5 As the Fig. 2(f) tabulated results show a number of example electroplating 

compositions tested wherein the copper concentration was increased step-wise and the 
acid concentrations were kept relatively low. This increase in copper concentration 
relative to the low acid concentration (contrary to conventional wisdom) again gave 
surprisingly superior results. 

10 Specifically, the additive concentrations and halide concentrations were held 

constant while the acid and copper concentrations were varied from 10g/l to 150g/l and 
from 20g/l to 50g/l, respectively. After plating, the plated wafers were cross-sectioned 
and examined for the presence of voids. For each example of electroplating 
compositions tested, five filled features at each of three sizes (0.12, 0.15, 0.20 pms) 

15 were examined. The number of features filled out of five was tallied for each size. A 
perfect score would be 5 at each size. This data was then entered into a statistical 
analysis software tool (i.e., a JMP statistical analysis software program) that generated 
the pictured leverage plot shown in Fig. 2(f). As can be seen from Fig. 2(f), 
electroplating compositions wherein the copper concentration was relatively high and 
20 the acid concentration was relatively low (i.e., embodiments of the electroplating 
compositions of this invention wherein copper concentrations were near solubility 
limits) provide a statistically significant improvement in feature bottom-up fill 
capabilities 

25 Example 5 and Comparative Data 

As shown in Figs. 3(a)-3(d), copper semiconductor interconnect trenches 
measuring about 0. 1 5 pm in width at half the height of the interconnect were filled 
using electroplating compositions wherein the sulfuric acid concentration was varied 
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while the copper concentration was 20 g/L or 50 g/L (20 g/L Cu and 80 and 1 50 g/L 
acid, respectively in Figs. 3(a)-(b)) and 50 g/L Cu with 10 and 80 g/L acid, respectively 
in Figs. 3(c)-(d)). As shown in Fig. 3(a), an interconnect trench was filled utilizing an 
electroplating composition comprising 20 g/L copper and 80 g/L acid. 

5 For comparison purposes, as shown in Fig. 3(b), an interconnect trench was 

filled utilizing an electroplating composition comprising 20 g/L copper and 150 g/L 
sulfuric acid - like the typical conventional high acid/low copper compositions. Again, 
inferior results are achieved with such a composition. 

For further comparison purposes, as shown in Fig. 3(c), an interconnect trench 
10 was filled utilizing an electrochemical composition comprising 50 g/L copper and 
10 g/L sulfuric acid. Results are shown in Fig. 3(c). (The results shown in Fig. 3(d) 
show the superior results achieved with the electroplating composition of this invention 
as described above in Example 1 .) 

15 Example 6 

As the Fig. 3(f) tabulated results further demonstrate, increasing the acid 
concentration while increasing the copper concentration so that it is at or near its 
solubility limit provides a statistically significant improvement in feature fill. A 
number of example electroplating compositions where tested wherein the acid 
20 concentration was increased step-wise and the copper concentrations were kept 
relatively high - near its solubility limits for the particular acid concentrations. 

Specifically, the additive concentrations and halide concentrations were held 
constant while the acid and copper concentrations were varied from 10g/l to 150g/l and 
from 20g/l to 50g/l, respectively. After plating, the plated wafers were cross-sectioned 
25 and examined for the presence of voids. For each example of electroplating 

composition tested, five filled features at each of three sizes (0.12, 0.15, 0.20 pms) were 
examined. The number of features filled out of five was tallied for each size. A perfect 
score would be 5 at each size. This data was then entered into a statistical analysis 
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software tool (i.e., a JMP statistical analysis software program) that generated the 
pictured leverage plot shown in Fig. 3(f). As can be seen from Fig. 3(f), electroplating 
compositions wherein the copper concentration was at or near its solubility limit 
provide statistically significant improvement in feature bottom-up fill capabilities. 

5 Whereas the electroplating compositions and methods of this invention have 

been described with reference to multiple embodiments and examples, it will be 
understood that the invention is not limited to those embodiments and examples. On 
the contrary, the invention is intended to encompass all modifications, alternatives, and 
equivalents as may be included within the spirit and scope of the invention as defined 
10 by the appended claims. 
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9. Patents <3=16(2) ' v 

In the patent context, the selection of 
a narrow range from within a, somewhat 
broader range disclosed in a prior art ref- 
erence is no less obvious than identifying a 
range , that simply overlaps a.- disclosed 
range; in fact,. when the claimed ranges 
are completely encompassed by the, prior 
art, the conclusion is even more compelling 
than in cases of mere overlap. 35 
U.S.C.A. § 103. 

10. Patents <@=36(3) 

Substantial evidence supported find- 
ings by Patent and Trademark Office 
(PTO) Board of Patent Appeals, that in- 
ventor did not show unexpected results 
commensurate in scope with claimed range 
of rhenium, in inventor’s attempt to rebut 
prima facie case of obviousness . over com- 
position that included relatively^ small 
amount of rhenium to improve single-crys- 
tal alloy’s mechanical strength without re- 
ducing its hot corrosion resistance; even 
though data showed that alloy strength 
improved with addition of rhenium, they 
did not evidence unexpected results for 
entire claimed rang;e. 35 U.S.C.A. § 103. 

11. Patents @=>36(1) 

In general, a patent applicant may 
overcome a^prima facie case of obviousness 
by establishing that a claimed range is 
critical, generally by showing that the 
claimed range achieves unexpected results 
relative to the prior art range; that same 
standard applies, when the applicant seeks 
to optimize certain variables by selecting 
narrow ranges, from broader ranges , dis- 
closed in the prior art, and, furthermore, 
the applicant’s showing of unexpected re- 
sults must be commensurate in scope with 
the claimed range. 35 U.S.C.A. § 103. 

12. Patents @=>36(1) j - 

A patent applicant may rebut a prima 
facie case of obviousness by showing that 
the prior art teaches away from the 



claimed invention in any material 
35 U.S.C.A. § 103. '• 

13. Patents @=>36(3) 

Substantial evidence supported Jtasfe; 
ings by Patent and Trademark* 

(PTO) Board of Patent Appeals, that jjlif 
art did not teach away from claimed ; 
position that included relatively 
amount of rhenium improve singlo^t^gf 
alloyfs mechanical strength without 
ing its hot corrosion resistance, in- 
tor’s attempt to rebut prima facie oft# 8jf 
obviousness; even though prior ail; 
ence mentioned preferred alloy 
not contain rhenium, it did not diapsi^; 
or otherwise discourage use of alluyo : ^lp 
taining rhenium. 35 U.S.CA. § 103, £ 



James T. Hosmer, Nixon & Yaudg|fc|| 
P.C., of Arlington, VA, argued for 
lants. With, him on the brief was ' 

C . Mitchard. , . I ■ \ 

William LaMarca, Associate Soliejfefv 
Office of the Director of the UniUld^lililr 
Patent and Trademark Office, of Ar)|^ 
ton, VA, argued for the Director, 
him on the brief were John M. WlurtilSil 
Solicitor, and Joseph Piccolo, Assoclftifl 
licitor. li i 

Before LOURIE, BRYSON, andM)Y&^ 
Circuit Judges. ' • ' r 
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j LOURIE, Circuit Judge. 

Lance G. Peterson and Ioannis 
(collectively, “Peterson”) appeal fviM /Ktj| 
decision of the U.S. Patent and 1'riKlOlpli 
Office (“PTO”) Board of Patent 
and Interferences 1 affirming the 
of claims 1^7 of U.S. Patent A|>|>lir||j^i 
08/365,392 as obvious under 36 i 
§ 103. Ex Parte Wood, Appeal No.llf^r 
0535, Paper No. 19 (B.P.A.1. Aptv?^ 
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broader range disclosed in a prior art ref- 
erence is no less obvious than identifying a 
range that simply overlaps a disclosed 
range. In fact, when, as here, the claimed 
ranges are completely encompassed by the 
prior art, the conclusion is even more com- 
pelling than in cases of mere overlap. The 
normal desire of scientists or artisans to 
improve upon what is already generally 
known provides the motivation to deter- 
mine where in a disclosed set of percent- 
age ranges is the optimum combination of 
percentages. See In re Boesch, 617 F.2d 
272, 276, 205 USPQ 215, 219 (CCPA 1980) 
(“[Discovery of an optimum value of a 
result effective variable in a known process 
is ordinarily within the skill of the art.” 
(citations omitted)). 1 We therefore con- 
clude that a prior art reference that dis- 
closes a range encompassing a somewhat 
narrower claimed range is sufficient to 
establish a prima facie case of obvious- 
ness. That is not to say that the claimed 
composition having a narrower range is 
unpatentable. Rather, the existence of 
overlapping or encompassing ranges shifts 
the burden to the applicant to show that 
his invention would not have been obvious, 
as we discuss below. Accordingly, because 
Shah’s ranges encompass Peterson’s, we 
conclude that the Board did not err in 
determining that Shah renders Peterson’s 
claimed composition prima facie obvious. 2 



B. Rebuttal of the Prima Facie Case 

[10, 11] We turn next to Peterson’s 
tempt to rebut the prima facie case at 
obviousness. In general, an applicant nmy 
overcome a prima facie case of obvious- 
ness by establishing “that the [claimed | 
range is critical, generally by showing that 
the claimed range achieves unexpected re* 
suits relative to the prior art range.” hi 
re Geisler ; 116 F.3d at 1469-70, 48 
USPQ2d at 1365 (alteration in origiiml) 
(quoting In re Woodruff, 919 F.2d at 1 f>7M, 
16 USPQ2d at 1936). That same standard 
applies when, as here, the applicant seek* 
to optimize certain variables by selecting 
narrow ranges from broader ranges dis- 
closed in the prior art. See In re Geisler , 
116 F.3d at 1470, 43 USPQ2d at 
(“Only if the ‘results of optimizing a variu 
ble’ are ‘unexpectedly good’ can a patent 
be obtained for the claimed critical range. 14 
(quoting In re Antonie, 559 F.2d 618, 020. 
195 USPQ 6, 8 (CCPA 1977))); In re UVr 
theim, 541 F.2d 257, 267, 191 USPQ !». 
100 (CCPA 1976) (recognizing that “ranges 
which overlap or lie inside ranges disclosed 
by the prior art may be patentable if the 
applicant can show criticality in tin* 
claimed range by evidence of unexpected 
results”). Moreover, the applicant’s show 
ing of unexpected results must be com* 
mensurate in scope with the claimed 
range. See In re Greenfield, 571 I\2d 



1. Although ranges that are not especially 
broad invite routine experimentation to dis- 
cover optimum values, rather than require 
nonobvious invention, we do not have here 
any assertion that the disclosed range is so 
broad as to encompass a very large number of 
possible distinct compositions. We thus do 
not need to decide whether a disclosed range 
of such breadth might present a situation 
analogous to our cases involving the failure of 
a very broad disclosed genus of substances to 
render prima facie obvious specific substances 
within its scope. See , e.g., In re Baird, 16 
F.3d 380, 29 USPQ2d 1550 (Fed.Cir.1994); 

In re Jones, 958 F.2d 347, 21 USPQ2d 1941 
(Fed.Cir.1992). 



2. Consequently, we need not address the />»* 
ma facie obviousness arguments based on i!m> 
Wukusick, Duhl, and Bieber references. Ws* 
note, however, that those references are Irn* 
convincing than Shah in creating a pmm 
facie case of obviousness. There is no grim* 
ine overlap between Wukusick's discloMtd 
range of 7-12% chromium and Peterson ' '% 
claimed range of "about 14 percent chroml 
um." Peterson's only mention of an alloy 
having about 12% chromium is of a test alloy 
in its comparative Example I; it is not an 
example of Peterson's invention. Duhl and 
Bieber do not even mention rhenium, ho 
alone disclose compositions with rhenium. 







> r . ■ *t i 

: i J:\ 



’ r 'i 1‘\ 
■-'Mi T { 'th 









I .^^W^rm^^ETERSONt^v^^;.; 1091" 

I Cite as 315 F Jd 1325 (Fed. Clr. 2003) J-OOl 

ffiumoer _ot)c species .mves^unexDeetpHc rp- ha^^oa^Jir.* r..: • ,W? 



I unber -pfbsperies ,gives £ une^cbedf re. 
ltsjis inadequate propf r for^ ; ^ ihe^ew 
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;ered to support.”’ (quoting In re Tiffin, 
C:C.PA: 1420, 448 F.2d 791, 792, 171 
5PQ 294, 294;'(CCPA i971))), 
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th e-addition.;pf 2 % , rh emum^, #> Howey- 
P^he Board’s implicit conclusion that the 
^^tion.ofrhenimn in the lower portion of 
|P|i^ ed ■ rahge; r did- not produce^uhhx-" 
the addition of : l^rh e - 



^.ded ‘^^Jqa^nickVlfb^e^ superaUdyr/ fpr 
length p^gseg^vlehBi^^^^^j- 
^^'^^^ft§§P^£j^3g^^y®ejiliveh^ 

t^S^jWarning ^t>;ashi^^ chi : ^^ 



few V.Welagr eeiwith the=PTG . thatcsubstantial > 

^3% rhenium) would leadito unexpectii claimed^ihventibn^^VAltKough' the! Boards 






' , h\\A 



m 

Vi) 






315 PEDERAL5REPORTER,V3d SERIES 

3 jfesTI) $£€$ S ! l^a&.-4^|5 



'didfiibtieiqD^ Ka^^beei®^ pMeiv 

inoithe Acontejcti ofciPetersonte^ 
rebuilt feprn^ 



muws 




found! 



awayfiromi^^ison^amyen 

the ‘Shah referencef the’.rej ection 'on '< whicfc %\ @? V 
does Wot* teach^ awa^from^the ^inventiori^ 

Jft^elitfir^ntil^ iii>^4 IffiS 

"doesGiot ^contain® fe 

jS|u&ge^ 

WukusiclHmdbBte^ suggest^upper 1 



^thati !>0u9miy?v»mW 
liis? 4#|fe#^ 



'Moreover,; ' r ^~T%|l 
tKats addingi^Kem^ s highfc 

tempera^e>rstfien^:^Thus,^subst&tial' 



mehtbfeihteiTiai(revehuei^^idid^hbt^app]y^ii&g 

ft - ^ a: * ~ '•&££ S: 4r _ Ssmm 



>fSubsta^ We 5 -4«@j 



flfet s* d-^nkf>v sH nw ^ ti rn PTml^fpd ?/ • 



fMgjFsg^ 



mmsmmmmrnmmmmmmmm mm 

MtepM'^q^&. : '3££i 



incbohcluding; 









.1 



24 USPQ2d Minnesota Mining and Manufacturing v. Johnson <£ Johnson 



Court of Appeals, Federal Circuit slipperiness, since claims reqi 

.fwV ■ \ ( r - t ir. lubricant in resin, and since i 

Minnesota Mining and 'Manufacturing Co. construed term ,“lubricant v a 
v. Johnson & Johnson Orthopaedics Inc. lubricatedcurable resin-coat 



n *r i-'cc 
If.v • ■ ■ 

PATENTS 



No. 9M428 

Decided September 30, 1 992 



1. Patentability /Validity — Anticipation — 

Identity of elements (§1 15.0704) 

fftticl .• . . •• 1 #■■■■*■ ’.■> 

JUDICIAL PRACTICE <AND 
PROCEDURE 

•••. -I -■ A 4.V«i . .« . 'll... ' ,1 

Procedure — Judicial review — Standard 
.. of review — Patents (§410,4607.09) 

Party asserting , anticipation!, of, patent 
claim under 35 USC: 102 must demonstrate 
identity of f invention, which in turn requires 
showing that each element of claim. is found, 
either expressly or under principles of inher*: 
ency, in single prior art reference, or that 
claimed .invention was previously known or 
embodied in single prior art; device or prac- 
tice; .federal 'district court’s finding on issue 
of; identity of; invention is question of fact, 
subject, to review under clearly erroneous 
standard. . ' .. . . . 1 : 

PATENTS 77'; 77*7 . . ' ’ 7. 

2. Patent construction — Claims — In gen- 

# , 5 cral (§125,1301) ^ ; 



JUDICIAL 
PROCEDURE * 



PRACTICE 



Procedure — Judicial review —■ Standard 
of review — Patents (§410.4607.09) 

Claim construction is question: of law, but 
if meaning of key terms is disputed and 
extrinsic evidence^ is f "necessary r to explain 
them, then underlying factual questions may 
arise, 'resolution of which is ; reviewed on 
appeal for clear error, j . , . / . ■ , ^ \ 

PATENTS; • ■•.^ 7,77 /7 77,77 

3. Pa testability^ r- ' Specification 
' — Claim adequacy (§11^ 7. 

Patent construction — Claims ^Broador 
narrow (§125.1303) :; 

; Patent construction — Claims — Defining 

-.j ^Special master did; not read extraneous 
limitation into, claims for curable, resin coat? 
ed r sheet used for casting broken -bones by 
interpreting- them to require some degree of 



slipperiness, since claims require presence of 
lubricant in resin, and since master properly 
construed term “lubricant” and phrase • pre- 
lubricated -curable resin-coated sheet” to re- 
quire slippery surface on sheet,* particularly 
ih view of specification's emphasis on obtain- 
ing slippery Teel or surface;, such interpreta- 
tion does mot render claims indefinite; since 
amount of lubrication required- is set forth in 
specification and should be sufficient to 
achieve purpose o( i nyent ion /which is abi I i ty 
to rub and smooth casting inatenkl without 
resin and tape sticking to applicator's hands 
or gloves- '• ; •> •• 

. . . »m f '“ .jiizii'if T !.’- 1 ; , " ’ 

4. Patent construction ~ Claims — Broad 

or narrow (§125 J303) 

Patent construction — Claims — Defining 
terms (§125.1305) 

Special master's findings of fact, discuss- 
ing tests for calculating-kinetic coefficient of 
friction (KCOF) of surface on pre-lubricated 
curable resin-^coated sheet used ^in casting 
broken bones, did not constitute claim inter- 
pretation^ improperly requiring KGOF speci- 
fied in claims 4 to be calculated using standard 
substrate Tor resin. i t 

5. Patentability/Validity— Anticipation — 

Prior art (§11 5;0703) .** 

Prior art products cited ; by accused in- 
fringer asanticipatingpatentclaimsfor pre- 
-lubricated curable resin^ated sheet used in 
casting broken bones were properly rejected 
by special master; since chemicals which 
defendant ci tes as 1 ubnearife in prior a rt are 
either used in wrong form or in' amounts too 
small to function as lubricants as required by 
claims. • 

6. Infringement — Defenses — = rFratid or 
■ . unclean hands (§ 120i till ^ 



PRACTICE 



JUDICIAL 

PROCEDURE 



Procedure — Judicml review ^Standard 
of review — Patents (§4 10.4607.09) : 

Proving i neq u i ta bl e conduct does ; riot • * in- 
val idate’' patent but t ather rehder^ it unen- 
forceable; i^ling on issue of inequitable con- 
duct is discretionary.^"" 5 ' 

thy- f * 

PATENTS,. . - 



7. Infringement 
(§120.05) 



Literal infringement 



^Special masters finding thaifaqcus^ pre- 
lubricated curable resin-coated sheet, ? used in 
casting broken bodes, meets- coefficient: of 
friction limitation of plairitiiTs patentclaim 
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is affirmed, since parties presented conflict- 
ing testresultsin support of their respective 
positions; arid since' master did not clearly err 
by finding that' plaintifTs tests: of 'commer- 
cially avai la ble-ba tchesof a cc used ^product? 
conducted accordance 1 with > procedures 
outlined* in pateht^in suit; were more reliable 
than' defendant’s tests of factory experimen- 
tal casting tapen v 'f v;, *i’i\ V. i f 

9: ; 7T Anticipation — 

^Special masterrdid npt.err by^finding that 
claim for orthopedic casting material ;>was 
not anticipated by prior patent, since refer- 
ence^statesigerierally ‘that ^fiberglass cab be 
used as substrates m casting material; but 
does not provide information sufficiently ex- 
actUo identifyranges of mesh size andthick- 
ness specified in> claim tet* issue. 1 \ > 

9. - Patentability/ Validity — Obviousness — 

In general (§115.0901) f ‘*.- '■'*«* a ■* 

JUDICIAL^, PRACTICE ) AND 

PROCEDURE- uitw *f f - pr* - ?• 

Procedure—, Judicial revtew — Standard 
' ’ of review ' Pa tents- (§41 p«'4*W7.09) ^ * 
Determination of whether invention would 
ha ve^bcen; obvious .isireviewedv de^novo; on 
appeal, although underlying factual inquir- 
ies, such as scope; and .content pi prior artand 
differences v -tetw^n^^ claimed 

inypntipn, ,a j;e Teyipwed .under /clearly .errone- 
pus standard; "objective such ‘ as 

c&mmerc^ failure ; of .others;' long- 

felt rieedi and unex^cte^ results must also 
be ronsi^ on obvioiis- 

n^ reabhea. . / V ^ ' . V *;7 ; . ; ' 

PATENTS 

10. ( Patentability /,V alidity — ■ • Obviousness 

— Person t off:) : ordinary skill in art 
(§115.0902) 

Person of ordinary skill in art oforthope*- 
dic casting at time of invention; in question 
would have knowledge of chemistry equiv- 
alent 'to^bachelqr’s degree^ additional knowl- 
edge- resin ^ their curing 

mechanisms, experience; in .designing ortho- 
pedic ^Ungfmaterialsrand, » particularly 
backings for. such materials,, and knowledge 
of clinical usage of casting; materials. , 

11. Patentability /Validity — Obviousness 
— Relevant prior art — Particular iih 

Patentability /Validity — Obviousness — 
■ : -c Secondary,-?; considerations - generally 
^(§U5:0?07) tetewdi 

^Secondary- considerations support finding- 
that plaintiff 1 s' \ orthopedic casting’ material 



was not-obvibiitfat time^of itslriveritibri, 1 siribe 
record shows that, of major manufacturers in 
castings r fieltf/l6h1y^liihtifT> sucfcedded% v tle- 
veloping casting tystelm f using" fibertfata as 
substrate and solving foaming problem, that 
product embodying invention experienced 
tremendous commercial soccess/that such 
commercial success was due to technical 
merits of product, and that invention was 
licensed to ope of plaintiff*^ competitors and 

copibd^byjott^, Vfc? S ? 1 " 

12. Infringement — Construction of claims 
i?/ (§ 120.03 ) j] i r v ; >r*. ;; 

Patent construction — Claims — Defining 
' <ter ins (§125;1305)^b** 1 ' 

Special masier pro^erly construed v ‘mesh 
size*’ specified in^ claim for ^orthopedic cast- 
ing material 1 to 'mean size of spaces or open- 
ings bounded by Werticah arid -horizontal* ele- 
ments - or 7 threads^ in fabric^ substrate - of 
material, since 'use of i term f “mesh” -in claim 
implies coarseness or fineness j of grid or 
screen-iike ^tractUFe, since ^mesh number” 
and - ;“mesh number^openings” per square 
inch for various fabrics 1 referred 'to iii patent 
coirespond wit h fnutnber calculated by* multi- 
plying numberof vertical threads by number 
of horizontal threads per inch in fabricsfand 
since prosecution history of patent, prior art, 
and testimony of those skilled in art^support 
such interpretation. 

Hi. - ■■■ i 

JUDICIAL PRACTICE AND 
PROCEDURE 



13. Procedure — Judicial review } Staudr 

ard of review — In general 

* (§410.4607.01) to-*#! ^ *«■?; *nvi 

-s' 1 ■ 'v t "■ •> : ■ v * 2 n .? i'. S - >.-i > v - 

REMEDIES : t r.:.;':.: . ,• • 

Monetary - — Damages — In general 
,’ n ,(§510.pSOl) : : 

Size of damage award fixed i by federal 
district court is question of fact rbyiewed 
under clearly erroneous standard, but cer- 
tain subsidiary decisions underlying particu- 
lar. damage theory „ .are t discretionary .with 
district court and. are" therefore; reviewed for 
abuse of thit dSkretioft^ 06 • 7 

14. Morietary ^— Damages Patents ' — 

Lost profits (§510.11507*05) . 

. Special mastei; did not -err . by, determining 
tHsit acceptable 5 

for patented casting tapes* were unavailable 
at time of infringement; since TeCofdqsiip- 
ports master's finding that third party com- 
petitor was unable to manufacture commer- 
cially acceptable casting tapies, thoUghvit 
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patents 



, «vivimom;iiauop- 

iportumty to. proffer convincing .rebuttal evi- 
•wnce or non-infringing substitutes but failed 
to.do so. . i , 



PATENTS „ 



■PltOGEDlIRE P ^ CrlCE * N ° 

'i. midiU* ’ -1 <>; ,. J, 7 . 

Judicial review — Appeal- 
m>jn ability,(§-ll0.4603) ,m!w 

.&C!:-fie\ny'k* tJ - ...... ' . r > 

remedies^ 

rfs. Monetary — Damages — Patents — Lost 
s profits (§510,0507.05),;. 

. Patent infringement defendant cannot as- 
SrJ’l- °, n ®PP^ a ! tjjat its product constitutes 
®^#® b,c .’ noninfringing substitute for pat- 
^^Mttng;.'tape. and that plaintiff thfcre- 
t0 carry, its burden of showing 
$ in °mnfringmg' substitutes; since 
such issue was riot considered at trial!: “•< « 

96i Monetary-^ Damages — Patents — 
^^?^prpfit» (§510.0507ii(«)^.i 

i ^^terl did -not- err By awarding 
plaintiff- lost^nmfiic f«ri ,5 



JUDICIAL. 

PROCEDURE. 



PRACTICE, 



En able ^ increaSe'iti^^^^ 

“pendant bad, not 1 been competing in mar- 
rH® 1, ?J"“,WSter’s findings show that parties 
j#®*?*®® ; "! T'gorous^price competition for 
„?8S!j?J en .t products .which caused steady de- 
. 4*5 e ! n P™* of casting ■ 'tape Which issubjcct 
' w;tt U,t <r a nd ' - th ®j /P^?®’ competitors had 
’■ f ffe C‘ on down ward trend’ of prices- 

..IP??® 1 master was not restricted to choosing 
.j-figure advorated by either party; and thus 
jr°P® rl y ? 1 u ^‘ 1 toted, as matter of judgment 

. t? !)&} Ween zero percent urgbd (i by 

pendant and: four percent asserted by 
plaintiff. . -■■■ff- 

!Ir%f rt, *y —"Damages — Computation 
of damages; (§5I0;05Q5) 

3 Monetary — Damages -i- Patents — Lost 
. profits (§510*0507,05)^. ' 

master, did sndfc err.sby.setting $ 10 
pmjllion asf amount of ^increased production 
S^tsifoaf .plaintiff’s llost-.rssalesj; even; though 
'idelendant estimated thoseicosts at over $ 13 
. ^jlUon and ^pi^i^ilI^.c»tiinated^Uaem^to ; be 
-islightly.over $7; million;' since master? was not 

^restricted to choosing figure .advocated bv 

:|^^P a rty^ahd ? , therefore did-noUen^bv 
^^lectmgfigurehmidwayc. bet ween parties’ 



■ juiicWi review Sitfodard 

. of r f*^ r 

Issue of whether infringement is willful is 
one of fact' andiisthusrevicwed ford ear 
error on appeal; finding that defendant will- 
fully mmng^li plaintifTi s patents is not clear- 
ly errtjneous, since special’ master ■ applied 
t correct lc^al> staridard^nd ebrisidbred all 
relevant circumstances, ,and since master s 
- ru! n ®f ^® rc ^ rcvic wcd and considered, in 
s “« h V 0ftdcfendan ^s arguments,; ,by, federal 
. dlstr | ct . court which -adopted , master’s 

; PATENTS;'- 'J 

wiitftu (§i2o.i6) ;; 

: ;• ■. ■ . >• v, v J ' 

REMEDIES v.,../.;,,/,; • - ' , 

; ; Monetary Patents — In- 

. i ^magf* ( § I? 10.0^ ( 7j(ll7) ' ; ” 

^P?® 1 ® 1 master did not err.; by. concluding 
th f * defendant had np . reasonable basis for 
i y ,n g_on m-hbiise counsel’s opinion' that 
plaintiff’s patent is invalid-rand un- 
enforceable;, since opinion was issued -.orally 

since opinion.was, not- objective,-, inasmuch-as' 

intormation underlying opinion was obtained 
from defendant’s supplier rather than from 
independent expert, and since circumstances 
show that defendant knew patented process 
was notjn prior art. as claimed, and had no 
.reasonable^ basis to'believe counsel's conten- 
tion that plaintiff submitted ^fraudulent affi- 
d ^ vi ? t0 Patent and Trademark Office; i; 

patents **** </-!•*.% .. 3 i • 

20. Infringement ^ Willful (§120.16); ' ■ ' 
REMEDIES/^ - 

Monthly i 4kD^j^P^tents ; — -In- 

: : creased damages (§510.0507.07) 

.r 'a^:®rr’W'tesing Will- 

..®!i ^/^OKemeht finding, bn' - conduct siir- 
| oun 9!"g. d?Jfen^nt ? s; ; ^ secirets 

suit; even though 

t>ased on post-issuance conduct, since pre- 
^taitfconduct may also.support finding, of 
lllfulness, since willfulness determination 
requu-es examination of totality of circum- 
stances, and since conduct in’ question ; was 



#, f 

r< 
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only one of many criteria relied /upon' by 
master; master's finding that defendant's in r 
houseJ'amnsel, wHo rcnder C d opinion : tKa‘t 
plaintiffs patent was invalid, was involved in 
^misappropriation further supports finding tof 
willfulness, as does d e f e nd a n tV knowledge^ bf 
commercial and technological significance 
of patent ^knowledge that its products were 
derived tronV pla intifTs'twhnoiogy pattern 
of copying’ plaintiffs /innovations, and i in- 
tense business and technical rivalry with 

plailitiff^vlrifj ir.rl'i ^< v ; : : ; 

■ s&fcj-'toft* ! sty*' ft t *}i; (X (It . **• 

Particular patents . penenl and me- 
: chanicat— fas^g.matei^ ‘ 

4;502,479i^ ^Garwood* ^and>n Kathiriya, 
water-activatedcastingmaterfalijudgment 
; holding claims* and *8; valid; 1 enforceable 

and" infringed, affirmed/! v rwo^ : ^r/\h 
4,667,661 , Scholz, Bartizal, Reed, Larson, 
Ersfeld, Sandvig and Buckanin, curable res- 
in coated sheet having reduced Hack/ judg- 
ment holding ciai|ns,yl2 and 17 valid,- en- 
f orceable; f and wffifhllyirif^ affirined: 
4,774,937, Scholz, Bartizal, Reed, Larson, 
Ersfeld, Sandvig and Buckanin; curable res- 
in coated sheet having reduced tack, judg- 
merit claim^3T^^1^7i r 1 8 , 21 

and 43'valid, 'enforcea We;' arid willfully in- 
-frihgW;! affirm^, Wb h,Lm> 

, ; i Particular patents — Chemical — Casting 

maten^i^.jv.;.., ‘ t: . u . a-' ’ 

4,609; 5 78, Reed/ resin-coated extensible 
heat^ fiberglass khit^ tape; judgment hold- 
ing ; dainrl valid/ enforceable and willfully 
infringed, affiiffiedK^Q^v-. ^ : 



' IXAp^ai^from the, iJ r S. Wstriict J<^urtJJfc>r 
the District , of . Minnesota, t Murphy , J ; 22 

Action by Minnesota Mining and Manu- 
facturing Co. against Johnson &yJohnspn 
Orthopaedic Inc., for patent infringement, 
m i sa ppropr iationW trade secrets/ theft, arid 
receipt of stolen property, Jin which defend- 
ant counterclaims for antitn^rjviojaUoirs, 
fraudulent procurement, unfairc^mpetition, 
deceptive; trade practices; and declaration of 
patent invalidity arid unenforceability. From 
federal district . court’s adopt ion jof special 
.. Jmaster^Jir epott finding patent valid and 
infririg^an^ damages, 

' an<L fipi® 

. deifert^gnt^agi^al^ r 

Frarik-P ^ Porcelli, of Fish & Richardson, 

Boston/Mass/ (GregoryAvMaderi^Rob^ 
- m BerfeCi^ Nabinger, and Mark <J & Hebert, 
m V Boston ; Da vid ' G. fForsberg; Karen * D . 



McDaniel; 1 and Kafhleen^E.>DiGionic^fof 
. Briggs & > M organ, ;St . IPa ul; < M inn ./ with 
* him onibricf;i(Garolyn AfiBates' and Terry I 
K? Qualey, St.j Paul, of counsel),('for 
plaintiff. 

Stephen B/ Judlowe; "of Hopgood; ; Gali- 
mafde, Kalil, Blaustein & Judlowe; Ntw 
York, N.Y. (David ¥. Dobbins and Har- 
* K manA. Grbssmiari/of PatterrotP, ^lknaj), 
Webb & Tyler, With 'him on 

brief; Eric I. Harris, New Brunswick, 
N.J.; of counsel), for defendant^ 

^Before Smith, senior circuit judge, and ’Rich 
and Rader, c!r&fLjudge&<? -'WrrtT 1 



Rich, J. 






: Johnson & Johnson Orthopaedics/ vine. 

( J JO)! appeals from » the judgment- ofythe 
United States/ District Court for the?District 
of Minnesota/ Fourth Division/Civil Action 
No. 4-86-359, holding JJO liable for in- 
fr ingemen’t of claims' 1^4 and 8 dfLLS. Pat- 
ent No. 4,502;479/issiied to' Garwood et al. 
in : 1985 (the Garwood ipatent); willful in- 
ffringement pf claim j ; No. 

issued to Reed ia;f^8^(^e^eed 
:paterit)^;wllhiK infringement of claims $2 
and 17 of U.S; Patent Na 4,667,661, issued 
tp.Scholr^ 

and t willful infringement of claims y 3, 4, 10, 
11, 12, 18, 21 and 43 ; of l3.SV;P4cht No. 
4,774,937, issued to; ScholzyeL aJ. An J988 
(the Scholz; II patent)* The patents relate, to 
orthopedic casting ta^K and, more specifi- 
cally, to resin ba^ cSting syste Which 
have replaced ; plaster, casts. ^ The district 
cpurt;awafded Minnesota Mining And | Man- 
ufacturing : (3 M)hJ; damages of 

$53,636,348 and prejudgement interest in the 
amount pf $9,525,0CK) ^and alsoa wardeddou- 
,ble damages ba^riljpri JJiO’s willful infringe- 
ment. We affirm. 7;; in? rrin 

B/^kGRpUNp'^ 

■A. }The&istrict-Cour0)fiflidnrm 

, : This case originally 'involved four U .S. 
patents and was tried before a Special; Mas- 
ter; Janice M.- Symchychjfther Master). The 
‘lawsuit was filedtby^3M against JJO alleging 
willful infringen^nt lof -^erfpur aboyermen- 
tioned'patents;Vmisapprbpriari 

crets, theft, and/ receipt iof stolen pro^rt^ 
JJO countdclaiin^for violation. (^andtrust 
laws/andadedriTatoiyjudgmentoL " 
invalidityandunenffirc^b3Uybn'the-four 
patents, as well as damages for Trauduient 
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procurement ;and claims under Minnesota 
daw forTraudj unfair competition and decep- 
tive trade practices: - 
d-'xThetrial Hasted thirty-four days, involved 
the testimony of 32 witnesses and over one 
thousand evidentiary* exhibits; and* resulted 
ih\435^nding5>of factrarid<86 conclusions of 
Jawvmade by the? Master. 1 The Master’s find- 
ings of fact/conclusions of law^ and memo- 
randum Opinion 1 ; are set forth ‘at Minnesota 
-'Mining And'Mfgi Go: v. Johnson & Johnson 
Orthopaedics] ^'Jha A 1 Oivilfi Action* No. 
4-86^359,* 1 99 lvU^S; Dist. LEXlS I 1451 (D. 
^Minn.- Fourth Div. April 30,1991) and 1991 
U S: Dist. iliEXIS 14823 (D Minn. -Fourth 
Div. April JO;* ! 991 )i respectively . The Mas- 
ter’s decision: was reviewediby the district 
courtln connection with the parties’ motions 
related to the Mastef’-s report - These motions 
included JJO’s opposition * toi lhe Master’s 
‘report.’ ?.■(.; , / 

'■ ^ The district ’court-subsequentlyi issued an 
opinion dated July 26; 1991 ;? based on* the 
Master’s findings of fact; conclusions of law, 
arid memorandum opinion holding* that the 
Garwood,- Reed, Scholz and~Scholz II pat- 
ents areLvalid’and enforceable; and that -J JO 
infringed claims^of all four patents: All of 
JJO’s. counterclaims were dismissed with 
prejudice. ^Damages and interest as above 
stated lwere/j awarded. Finally,* the district 
court enjoined. J JO from continued infringe- 
ment of; the patents^ in suit. L • . : -V: : 

^ / vSince the district court adopted the Mas- 
ter’s :firidings,v we refer to the district court’s 
findings #n> rthi^opinion :■ as : the Master's 
findings ^^;)’ A 
VU On ^appeal, JJO challenges the Masters 
findings* that: (1) ithe Scholz i and Garwood 
-patents are valid-and infringed; (2) there was 
no inequitable conduct j committed by 3M 
during the prosecution of the Scholz: arid 
Reed patent] applications-^ before;] the! U .S. 
(Patent;;arid"Traa^riiaiic -Office /(PTd);U(4) 
JJO willfully infririged the Scholz arid Reed 
patents; varid:i(5)^ M ; was* entitledto * the 
award" T of "damages ^ampuritirigi>:t6!. $53, 
: 636,348 (beforedouWing)jC8 ; M LA 

Vv^ V,;. 'ffi l 0^,!. 

V B : General T^hdplpygy\ 

< The Inveritidns^nv^voci; l £ this case relate 
? to synthetic orthopedic casting tapes which 
' *have^rdplac«dpplast^>*p fjparis* bandages 
' which had been: the preferred means used! to 
ihimobilize> broken bones - for 

-oyer ^ " 'century .^ Plaster ^casting;; tapes ? are 
C activated by; dipping and squeezing tbem- in 
w a ter which ca uses ;t he m to^become creamy 
.iand smooth.Inthi s s ta te,'? the banda ges can 
easily be cnibb^ :and ismootbed^ 
shape;thecast around the area of abrokenor 



fractured bone. The bandages are then al- 
lowed; to harden to Torm* a solid cast. * 

Plaster of Paris casts were originally pre- 
ferred because they are easy, to apply and 
mold around broken limbs^However,>plaster 
casts suffer from several drawbacks because 
they are slow to hardens hea^Vrelatively 
nonporous, ^do ; not r allow ;f the -4 skin to 
“breathe,’’ 5 and readily break down when 
exposed to water. 1 ’^ ! a VJ?V s ;.v ■ 

1 During the 7 ! 970s several attempts were 
maderin' the casting field ko develop a syn- 
thetic casting product that 
advantages of plaster (i.e^ its 1 'slippeririess 
and ' smbothability) while overcoming its 
drawbacks by K being ^lightweight, -porous, 
quick to- harden, 1 arid water^resistentv T wo 
mairi components were involved in these de- 
velopments. . The [ first was j a° substrate or 
backingwhichcomesintheformofa kriitted 
dr woven 'fabric (i:e., a scrim) cut into nar- 
row strips I ortapes; the second was a rcsin 
which is coated [ori orimpregnritedin the 
substrate and hardens after if is activated. 

Three, fnajor players iri1the%ntheti^^ 
irig industry ^f £ 3M, JJO'^and: Cutter 
Biomedical (Cutter), a U.S^.'siibsidiary : of 
Bayer . A.G. (Bayer), a German Chemical 
Company — evolved : iri ■•the mk&etyeach 
hoping to develop a synthetic cast that would 
replace plater of pans as the industry; stand- 
arav Ultimately, . 3 M "and’ JJO b&ame the 
industry leaders/obtriinirig a coriibined mar- 
ket 1 share of about 7(^90% . from 1985 to 
1 991. However; 'j^based^ ori^t^ ^Garwood, 
Re^ , Schblz, r and ; Scholz ! II f in ventioris, 3 M 
emerged as (the undisputed industry leader, 
controlling .approximate half the market 
from 1 985 to l99 i . With each new inventiori, 
3M introduced a ! new "casting product. yJ JO 
would the the ! product and introduce a 
corraporidirig corripetitive casting product. 
THejbvef^fTO 

: where,[;ih‘N obtained 

trade "'se w&itoleri froirt^ M ^ i by Philipj Ste- 
^ora,;a ■ 3M ^emist;.^ 

3 Pit’s Slippery ¥e^^odu^^t^I6M^n the 
Scholz'and &ho}z ir!^&nte;whi^.Had not 
yet issued. JJO analyzed -thej^mplbs arid 
later filed , a patent application based on 
technology culled therefrom.V 

C. The Garwood Patenf^^ 

The . (3ar>vood patent discloses r .an im- 
proved orthopedic casting material, invented 
by Dr. Donald C. Garwood and Dr.v Shiraz 
A. Kathiriya, which is strong, lightweight, 
•porous, ’ and> quick curing; - The material is 
obtained* by combining knit fibeTglass fabric 
^ froiri (3;p2<^.045 ^f an i thick arid Having 

20^200 rriesh openings per square irichuwith a 
water-curable polyurethane prepoly meri res- 
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in described. inrU.S. Patent No. 4,376,438, 
issued March; 15;d 983 to Straube et al. (the 
Straube patent). . .*/ u,.- 

>i.\ * 1 * ' ; r '• i 

D. The Reed Patent 

T^Re^.patent^discloses a method for 
obtaining an improved resin. coated casting 
tape, invented. bv,Dr. Katherine Reed, which 
is comprised oi a knitted fiberglass fabric 
that is -heat-set ^essentially without, tension 
(i*e., in a relaxed state) in orderUo retain . a 
substantial, ^portion; of, . its * extensibility . or 
stretchability, (i.e./at least 20 percentvin ihe 
lengthwise-direction, priorto curing), while 
eliminating or ^preventing frayed ends on the 
fabric r which become^sharp and needle-iike 
when the: resin (hardens., The patent-clairns 
both .a method; and, apparatus. !ti> . 

. Rr.i Reed , discovered ithat if ; .fiberglass .is 
heat set in,* a .relaxed state,)# fabric . i$ r ob- 
tained: whicbretainsasubstantialamountof 
i ts ex tensi bi ji ty . apd ?„w ill * be .j free of frayed 
ends ; when : cut> Prior to thisi discovery, . per- 
sons in >the casting a rt were; forced to choose 
between a fabric having one or the other, ^but 
not both/ features. . ... 

■'•lit -O c’ . • . k\ 

E. The Scholz .Patent 






Minnesota Mining, and Manufacturing v. John son & Johnson 24.USPQ2d 

12. Amarticle^comprising a curable re- 
sin-coated shect. having [.iai lubricant; at a 
major surface of the coa ted aheet wherein 
said lubricant comprises an additive which 
ista. mixture of any of the compositions 
selected from the j group consisting of a 
•- surfactant, a , polymer comprised*of a (plu- 
rality of hydrophilic groupsrandapolysi- 
loxanev/ and> wherein: fsaid, lubricant -is 
present iman amount such thatjthe kinetic 
coefficient of frictionof the coa ted surface 
of the sheet material is less thati;about .l .2. 

* 1 17. An article comprising a;prp~lubricat- 
ed curable resin-coated sheet; wherein the 
curable; resin. is a water-curable isocyana- 
te-functional prepolymer ! which is a de- 
rivative of an aromatic polyisocyanate and 
whereinsa major rsurface of the sheet ex- 
r hibits a kinetic coefficient of friction of 
less than about; . i.-*;,,;, 

According to JJO, each of the prior -art 
casting products and. references either rteach 
or con tain /chemical ; compositions such as 
silicone,; and -polyethylene which are lubri- 
cants identified in rthe, Scholz, patent and, 
therefore, ;meet the\ respective claim.Jimita- 
tions in claims 12. and 17.; JJO’s argument 
centers on. the claim language ‘‘a lubricant at 
a major surface of the coated sheet”;in claim 
1 2 and “a prc-lubricated .curable resin-coat- 
ed sheet”! in claim 1 7. > According ito JJO, the 
claims were interpreted so as .tpi include: an 
additional and extraneous /“slipperi ness” 
limitation. In other;words,: the claims only 
require the presence of a , lubricant; but were 
erroneously interpreted^ bykthe, Master to 
require some degree of slipperinessl As . a 
result of this inte^retationVt JJ.Q;>argui^ the 
prior art items disclosing the presence iof, a 
lubricant: in a casting; $ystenu were rejected 
by the i / Master because, they ? were not 
' slippery.:^, • -$* •'i,. : l; - }. 

< [1] ?A-party:asserting^ patent claim is 
anticipated under 35 iUi^iip2i‘tmiUt^deili- 
onstrate, amorijg bther things; identity of in- 
VentioiiMKdlman v. Kimberly-Clark Corp., 
713 Fv2d*>760,j 771, 218« USPQ: 781, 789 
(Fed.Cir. 1983), cerr i<ieme^,465:U.S. 1026 
[224 USPQ 520] (1984), overruled in part 
on another ground, SRI Int'lv. Matsushita 
Elec. Corp. of Ani^lii F.2d 1107, 1125, 
;227 USPQ 577, 588^89 .(Fed.: Girr l 98 5) (in 
banc). Identity ,of invention is a; question of 
fact, and one who ; seeks such: a finding -must 
show* thateachelementof the claim in issue 
is found; either expressly/ or; under principles 
of inherency,-/in^a single; prior, art Teference, 

: or that the claimed inyentiohi was previously 
-known ^:orembodied#ini;a^ singleipriorsart- 
device or : practice . Id . As / a q uestion of Tact , 
the - districts court’s * finding <Js < subject: to re- 
-view^under the : clearly ierroneous^stahdard. 



, The, Scholz patent discloses. a curable resin 
.qoated, sheet , *(i‘e;,. .such as ., casting • tape) 
which includes an additive lubricant at . a 
major surface .of*; the sheet, present -tn,'. an 
amount sufficient to reduce" the kinetic 
ficient, , of. friction^ . of: the casting 

tape to. l^t^n.;ai»ut r l 2.. The pa tent sets 
forth a test for deterimning the KGOF of a 
.casting. tape. “ , v : ' ■ 

Dr .Reed and. Dr. Matthew. Scholz discov- 
, ered; ih^tVinclumng lubricants . ixi. the.resin 
reduces the ^tackiness!, pr stickiness- of the 
; casting vtaj^'V^urFacc^ ; by* ^ makiris * ttte resin 
slippery; this state, the cast can be nibbed 
and . smoothed during the application pro- 
cess.’. In :additibn,^a!though^tHe>^ was 



ability to i; bond together.^ ^ the layers do 
not 4elammate); I f - v f 

DISCUSSION - m s k 
A. TheSckoiz Pdtent 5 ; 

Anticipation ?* : \ t ' , ifp 

: JJO alleges that claims 12 and 1 7 of the 
Scholz patent are anticipated byia number of_ 
priori art. commercial casting tape / products 
; and U S. and Japanese: patents. : Glaiim ;12 
and ^17; read:-? 
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^Tyler Refrigeration v. Kysor Indus: Corp. t 
WW' FH& m: 690; 227 USPQ 845, 847 
(FedTCir. 1985):" ' /> - h4 n> ' 

irif[2]‘To review UBe district-courfs finding, 
we firtthaveHrfcoristrue the claims.tfa/ma/:i 
F.'2d at 771 f 21S>VSP<$ %789. Claim 
<»rrst ruction is* a -question oi taw. However, 
when-the meaning of key terms of the claim 
Is^ ijisjjuted, as in 1 - this ! case/ ' and 'extrinsic 
evidenbe is ; necessary to explain the 1 terms, 
then underlying factual questions mayarise; 
Johnston "v. <IVAG< CdrpyWfr) P.2d < \ 574, 
i!:$79N3 USPQ2d y 1382,^1 385 M Fed- Gir. 
1989) >« 'When^the/- interpretation' "of ^claims 
requires 1 findings : of underlying* facts,' those 
factual ^findings are reviewed in accordance 
with'the' appropriate 'evidentiary standard, 
i :e i,t hat of clea r error ; Peri ni Americdflnc. 
W Paper- Converting > Machine- Go .v 832 f Fi2d 
58 U 584, 4“ US PQ 2d 1621, 1624 (Fed. Gir. 

■ 1 E 98 7 )*. v ‘ ‘ T?’ 1 **.>. ?■*$ | ;1 M/S-J"’ lO 

o: ; f/fi-t .-ivs.!'?-} *:>< j. 

* g a. Claim Interpretation -—^The Meaning 
t h e r?/Ter..m&*% \ 'L u trip ant \ . a nd 
. ‘ Pre r l ubri cated 0 ; ^ * ?•. , ■ u, 

' The Master rejected JJ O’s argument 'be- 
cause the chemicals, although present in 1 the 
prior art; were 1 used Torot Her nonMubricating 
functions and 'did ■ -riot v “lubricate”;^ * v this 
tefmisii nd erstood f rom t he Sch ol z specifica- 
‘Uoh The Master ^found- that the 5 pfiopart 
cited by 1 J^O' '=eitli^T^hibite^'or ;: tcafclics a 
casting 1 ; system -that uses 'oir' describes the 
tacky Tesiri Itechridlbgy: ’ As^{a r result; they 
•either 5 teach 'or’bxh i bit tacky ; resin that 

carinot be smoot Bed during -the molding pr6- 
’cess as required bythe cla im ed inve n t ion . 
Although there is rioexpressli riiitationinthe 
claims of “smoothed during ‘the molding pro- 
cess/' that property is ah>aspect of “having^ 
lubricant at a major surface” of “being 
4f pre-lubricated:”o^6r:v;n'>v\V • ■», • ' ‘ 

•v,:The > Master concluded ^hat> the clairris 
should be "interpreted £ih < accordance with 
their relation to' a casti ng tape which is 
^bfcluBricated'and^CxhibitScaddw-ICGOF'be- 
; caused ^the lubricant-hascaUsed ’the -rerimbh 
^the tape' to become slippery when activatCd 
; Althcmgh ^ thevword : “slipp^” is not found in 
■ the^claims^thevM fouridit necessafyito 
usejthe spetificarionTiri order Ucf determine 
£what-vdhe?iw^ 

f phrases in the claims! This' entirely proper - 
EMDu PonCd&Merii&ufs^ 

^Petroleum >Gb;; ^849^F-2d^ 1430^^433^17 
^USPQid ? U Mttfe- 

/Ji^88|u:s.:.' 98fr 0;?88)r lW ddin|ng:t«'e 
ter ffistiii ;^>claim,Mreferenoe 
i may^rhad to the s 

=tiOn>histbr.y;i pnorTdirt] )?ahd£%the^^ _ 

^Td^on ^Corpy Tv; i international v Trade 



1 28*3 H 286" (Fed. Cir: 19^7). -/This is^not, 
however, to'tK'<x)nfuscd^witli ; readihg>into 'a 
claim a limitariori appeaFing^iri the specifica- 
tion' But* not riri thcclaim.E./.’DuFo/if de 
Nemours 1 ! 849 F.2d at^l 4337/7 *JSPQ2d at 
ri3l: f - :t i -i-*' ?: K'r, b-f* 

V The f u rida mentaf pu rpose a rid significance 
of the Scholz' invehtio^ 
sticky or non-taclcy' fesin r (i.et,Ta' slippery 
resin)' *to 'permit^smobf hftig (, and’(f<)rming^ of 
the casting tapes,' thereby overcoming ^the 
“tacky resin’? problem -oFt hi! f rior art: 1 This 
is evident throughout ispecifica- 

tiori? In the bacl^rourid^ctiqn of the^specifi- 
cation, Scholz^ ^ describes^ the^ problems that 
existed with prior ait fesinst used on orthope- 
dic casting tapes : siu "yji 

(Tjhese resins are quite tacky mntil cured. 
This tackiness' makes i\i -difficult to"mold 
the-casttothepatient-sriimbasthe^resin 
tends to stick to the protective gloves worn 
by the cast applier. For example, after the 
" rolls 'are wrapped Irat before they - harden, 
;Some : working- time is- necessary i n ‘Order to 
• mold’ uhe^ casts •> to. *fiv the -limb. ^This is 
accomplished 1 by smoothing ^the jeast*^ with a 
gloved hand as^ well ?as bolding the cast at 
certain points until it harderifciWhemaTolI 
oFtapes coated with a tacky resin is used, 
^ molding ’the><^st is difficulti>The iTeasori 
^ ' for th is difficulty is that the ^glove sticks to 
the resin 'and* when tempts are made to 
the smooth the cast and foi^ i^tl^iayers 
of tape pull apartvfrom each bther?thus 
requiring reforming t)Fpartofi the castc-'J 
■ To' overcome 1 these problems, Scholz iden- 
tifies different lubricants arid how they are 
used to reduce ? theHackiness or stickiness of 
thesurface of the casting tape by making the 
resim slippery - This 5 in turn allows (the ban- 
dages to|be smoothed^ n various directions as 
isdonewiihiplasterofpariscasts.-Thespeci- 
ficationUs (replete 5 with 1 examples of how the 
lubricants are^lected and wfiat they accom- 
plisH^With> respect^ ^to^ ^orietype 1 oFlubricant, 
the sp^cificaticrii 5 ^states;:;^ ^ 

is a. slieet, 

4 '^igi/!a %im; coatedjwith ;a curabIe:res 
wherein /one or more hydroph il icvgroups 
Tare’chemicaliy/bou^ 
^-thisorthopediccastin^ materialisbrought 
v-ri^rito^^ritabt^tihvwier^ the- hydrophilic 
; r^:group causes the resiriftbjbecome slippery. 
■The specification ^alsbr iva^t^^ndQdistiri- 
guishes between differenfadditive lubricants 
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; 1 J JO’ aclcridwl^g^^ttts i^^bific f 

whcnVit states ^fiJndi^htB®!^ 
f IF ^^rei^er the 
;raiface^ of 

facilitate > smoothing during application.” ) -• n.r/j 
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lo tlck-imiiu’ which ones arc he Her able In 
reduce the luckiness of I he resin; 

Unlike the materials discussed nUtve. 

I he silicone bused Hinds dramatically re- 
duecd I he luckiness of ilie resin and sur- 
prisingly did mil a Heel I he oilier proper- 
lies of I he east and even a I elevated 
temperatures remained on the surface of 
l he resin and remained slippery. 

The specification further describes and re- 
fers lo various lubricants that "yield I he 
desired non-laeky or slippery easting materi- 
als/' "|causc| the resin lo become slippery." 
"give a non-tacky and even slippery feeling 
surface." "| remain | tin I he surface of the 
resin and | remain] slippery." and "enhance 
the slippery feel of the casting tape." 

finally, overcoming the problems exper- 
ienced in the prior art, I he Scholz patent 
describes how the lubricated casting tape is 
used: 

When immersed in water, the tapes 
quickly become very slippery. The rolls 
unwind easily and do not stick to gloves - 
After the roll is wrapped around the limb, 
molding of the cast becomes easy due lo 
the non-tacky nature of the resin. The cast 
can be rubbed over its entire length with- 
out slicking to the gloves and the layers of 
tape do not separate from each other. This 
pre-lubricating resin approaches the han- 
dling characteristics of plaster of Paris 
bandages very closely. 

[3] Based on our review of the specifica- 
tion, it is quite clear the Master did not read 
an extraneous limitation into the claims. 
What the patentee meant by the term "lubri- 
cant" and the phrase "pre-lubricated resin 
coated sheet" is evident from the specifica- 
tion. To speak of "a lubricant at a major 
surface of the coated sheet" or "a pre-lubri- 
cated curable resin-coated sheet," especially 
in light of the specification's emphasis on 
obtaining a slippery feel or slippery surface, 
means exactly what one would expect when a 
lubricant is placed on a surface — that the 
surface is slippery. Accordingly, we find that 
the Master’s interpretation of the claims is 
correct. 

JJO’s next argument is that this interpre- 
tation renders the claims indefinite because 
it is impossible to know how "slippery" the 
product has to be. However, JJO’s argument 
is improperly framed in its use of the term 
"slippery” because this term is not used in 
the claims. The claims only require lubrica- 
tion. The term "slippery” was used by the 
Master to define and explain what was 
meant by the term "lubricant.” 

The amount of lubrication required is laid 
ouHn-the-specification-and-should-besuffi-— 
cient to achieve the fundamental purpose of 
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the invention the ability lo smooth ami 
rub the casting materials during, molding, 
without the resin anil tape sticking to the 
applicator's hands. In addressing a similar 
issue, this Court in Rausch A t.*nnh. hie. ». 
Homes - / / inii/Huht n *wnv. Inc.. 7‘>h I .2d 
44.1. 450. 240 1 1X1*0 4 It., 421 (led. Cir. 
im). ccrt. denied. 4X4 l I.S. X25 (10X7), 
ascertained the meaning of the term 
"smooth" based on a review of extrinsic 
evidence: 

Disputed issues such as the meaning of 
the term "smooth." should be construed 
by resort to extrinsic evidence such ns the 
specification, other claims, and the pros- 
ecution history. Here, resort lo the specifi- 
cs! I ion clearly demonstrates that "smooth" 
meant that "the edges of the craters nei- 
ther inflame nor irritate the eyelid of the 
lens wearer ♦ * *." . . Testimony from 
l)r. Mandcll. Bausch & I .omb's expert in 
the field of contact lenses, indicates that to 
a person of ordinary skill in the art, 
smooth would mean an absence of "rough- 
ness or significant elevation" so that a 
wearer "would not feel it with the |cye|- 
lid." ... 

We hold that smooth means smooth 
enough to serve the inventor s purposes , 
i.e, not lo inflame or irritate the eyelid of 
the wearer or be perceived by him at all 
when in place. [Emphasis ours.] 

Likewise, we do not perceive any difficulty or 
confusion in determining what is "lubricat- 
ed" and what is not lubricated in terms of the 
Scholz patent. That is, lubricated products 
are products that can be rubbed and 
smoothed to allow molding of the cast with- 
out the resin and tape sticking to the applica- 
tor’s hands or gloves. 

b. Claim Interpretation — Whether the 
Master Required the KCOF to be Calculat- 
ed on a V Standard Substrate " 

JJO’s next argument is that the Master’s 
findings indicate that her interpretation of 
the claims erroneously requires a "standard 
substrate" limitation. This argument relates 
to the claim limitation requiring "a KCOF of 
less than about 1.2." According to JJO, the 
Master required the KCOF to be calculated 
using the same type of substrate or scrim 
that is used in the Scholz patent in order to 
determine whether the prior art anticipated 
(i.e., had a KCOF of less than about 1 .2) and 
then failed to require the use of the same 
type of substrate to determine infringement. 

[4] JJO relied on a number of individual 
"findings of fact” (FF) made by the Master 
which r^hen~read^out of context with the 
Master’s entire findings, appear to support 
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this wasJJO’s 

junderstanding 'j 6f j the /prior /art/i JJO Wtprt’ 
&cntedjn.thc 

on ;theqmisapprppriated /-trade secrets, that 
prior -arti^ polyurethane resin often included 
0. 1 - 1% sil icone as^ an antifoa ming agent and 
does not suggest that in } such : small/ amounts 
silicone -reduces; tfie- tackiness of'the resin. : * 
r VVith one exception, each, of the products 
jdentificd n by jJO was demonstrated at trial 
;and each;disp|ayed,a , tacky resin^The Mas- 
ter.foundthat, even though some of the prior 
'art products had>KCOf; values below, ..L 2, 
none, was-shown^/to i include , pre T lubricated 
resins or to haYe.iaulubricant at, a/ major 
surface. . 

Likewise, the Master fejected'bther resins 
alleged^, to , be } . a n ticipatorjf that, included 
Chemicals, that^ raft litbri- 

cants. .in ithe' /Scholz patent/ ’ were used in 
different forms that :dia not , function or , pet 
as.Jubri^ntS; ^pr/,example,^ theVjprjior / art 
/des^it^ .'a ji^jui^ei^ne. resin /that ,^es ; a 
pojyetliyl^^ 

of yhichjsfa ^aw^water./ int^^cCresinjitb 
promote a . fast.cure^ "in 

, t h e /Scholz patent,liquid^ 
eriepxide do/nQt work as l ubrica nts *i n polyr 
i^etjMneresij^ ? ^ ^ ^ 

The . Njf a ster/fou nd thesefi nd ingS| werealso 
/injine{with^ 

, : ;Rnally, 

i yariattons /of , |j|e^rior. art. resins, ephtaining 
jsp^euylene, ;^Cre demo 

found the/ resi^/^d ncl ude a juferi 

and were riot'^ . Accordingly, 

we find no clear error in the Master’s deci- 
sion that the Scholz patent is not anticipated. 

! fl //tfiat ; 3 ^.^intenfiphally 

withheld materia) /p^ior/i^ 
had KpOg; values at c* ^ear/ : L^ ifrom the 
'•Kfep. Jajhd i that {this; alleged misconduct inde 
pendently: #ihy^idates” th^Scholzpateiit. 
r .Fiiret;/we-riote -tha^ 

^ ^ ucY ‘ ‘ iriyalid -%'R^ther, 

i t ' re ii d ers' Ht Ke J patehf iun^ 

4J|2 Although;^ 

,cal/effe& may sbeythe^same, the. legal con- 
cepts are quite different. / \ 

- n/Second ,afind i ngofii n equ ita bieHX)nduct is 
commi^ ^discretion of thlertrial couft 
t an& is ;reyie«nM : idiliuse 
Tt^dis^ 

diTCretioi&]^7ratil^ of ; a Idistncf court^tHe 



appellant must establish; that the, .ruling is 
based: upon .clearly, erroneous, findings ,ofTact 
or a misapplication; or, misinterpretation, of 
applicable law. or (that theirulingicvidences a 
clear error , of judgment v on the^part of the 
district court. Id, *,■* W ^ ■ 

fTlie Master found that JJO failed to prove 
that . the/prior art was matcriaLor* that/3 M 
intended to deceive the/KTO* JJOJhasjfailcd 
to convince us that aheMaster’s findings are 
clearlyi erroneous or that : the ; Master misap- 
plied, or misinterpreted any 4aw. 

: ’ ’3/ Infringement of the' Scholz Patent 

A detenTiination of /paterir infringement 
under 35 USC ;27 1 (a)* requires a twd step 
analysis' ^ firet{t]heiang^ the ‘clajih at 

issuemust^ -^intdrpretedhV 
scoi^{arid, v ;sete : the evidence’ 4 before the 
court musi'Be examined to a^rtain whether 
the claim has jbe^en ’'infnn^ 
claim ^“reads' on”' the : acciised ‘Product 0 or 
process. 1 The firet inqui 
For the Surt/Whi le the sec^na ii f a question ;of 
lactf f t.R:' Bard?ihci% % dvariced'Card iovcis- 
culdr;Sys^V\ IF Mm, 673^/15 USPC?2d 
1 540.1 543^ ( Fdd . 996)i Standtird Oil 
Co! v;^American ^yatidmWflfA ^448, ’ 
452i 227 USPQ 293, 

1985 ). ;c " ;v ^ { ‘{: , v 

, For,: infringement/ Master 
class ified J JO’s s li ppei; y jrl^Vn/prbdu^ into 
t>*bca^ 

JUI^iianb’gr^uc^^^^^ the 

■two, resins/ the » products Ha ne 

|esin i ^ayintr(^uced^ 
u^^ntil ’.$eptem^r{^ 
jusing/ a/new ^lljgj^j^/^m; to cai^v^ 

The Mas 

IJ-THane castirig ta pe prod ucts literally in- 
fringed claims! 2and 17 of^ 'fiie' Schqiz patent 
and, I'that/i the; ;U-Thane. 
fringed under The 'doc&inel/pF'i^my^ ^ 

r/ Jnfrj^ 

again "argues that ' theyMaster construed the 
claims; Jor r yahdijy^p^ 

XCOFm^ur^ 

ard substrate arid;^ ^failed jodpJthe^TO 
Tnfrin|emdnt^e^ thi's 

; prem^M@'a^ .thlt%here!Js^ 
/pX{^ringcfm 

~juct$4Yrere.{n^ oqlt^e^&n^d 

sutetrate:VAs- we^Haye^ alrWdyideterminedi^ 
ourreviewofJJO^anticipationdefensethat 
the t ribun alls belo^m^ .M^O^lwe 

_ find /i^ unn ece ssary ; t^ r thil^jssue ' 

;^gain‘:ex^pt{w^ 
jtefed/By jJO^ 
imenL/Wthhir 









24 USPQ2d 



the. .ruling, is 
ndings*of tael 
:rprctation,Qf 
ig evidences a 
ie .part of the 

ailed to. prove 
il or f that '3M 
JO has failed 
s findings are 
faster misap- 

V. .* 



r z Patent 

infringement 
:s a two step 
f the claim at 
fine its proper 
:e‘ before the 
ftain whether 
whether the 



onstrued 
,npn a sta 
lying .on i 


the 

the 

nd- 

her 

this 


Ijnb^viderice 


Jj 


ues 

ard 

l‘in 


Ntifensei 


hat 




we 


^hisiissiie 


llhony of- 



24^USPQ2d Minnesota Mining and Manufacturing v, Johns on A Johnson 

,'Jv ,ke , ,h ® fin . din * 8 ? f fact “*«• to view of the test results in con 
support JJO s anticipation defense, was tak- Master’s findings lead us t. 

en_ out of context. of what a fair reading the Master’s decision i 

indicates was actually said. erroneous 

'' , Furthermore.-we note that there is no The Master’s findirio* in 



t ” - V IIV 

question the S-Thane products infringe be- 
cause this was conceded by JJO prior to trial. 
Iri its pre-trial Case Analysis report submit- 
ted to uhe court* JJO admitted that, if the 
Scholz patents valid; then JJO’s S-Thane 
products infringe. Therefore, ^ we tum our 
attention to JJOte argument that there is 
insufficient evidence to support the Master’s 
finding thaU* JJO’s U-Thane* products in- 
fringe claims ?1 2* and 17 r of the Scholz patent. 

The issue here turns on the second part of 
the infringement analysis — • whether the 
Master clearly erred in 'finding that JJO’s 
U-Thane, products have ;at least one major 
surface, exhibiting , a KGOF of less than 
about 1.2, There is no dispute that the U-Th- 
aneoproducts meet alln other limitations of 
claims? 12-and \1 . 5 q : y . 

■ vTo prove their respective positions, both 
JJO and 3M conducted; KCOF tests using 
the U-Thane resin except that 3M conducted 
its tests on actual , batches of commercial 
U-Thane products, while JJO conducted its 
tests on; U-Thane ^resin applied to. factory 
experiment casting tape. The Master’s find- 
ings, indicate rthat after running two, sets of 
tests, 3M obtained an average KCOEofO.86 
for the ;: back; .side of, the tape . (facing the 
inside h of the roil); and an average KCOF 
value of 1,12 for the face -side of the tape 
(facing the outside of the. roll). JJO obtained 
a combined average KCOF for both sides of 
the tape of 4 59, The Master credited 3 M’s 
data as more reliable than JJO’s because 3M 
conducted its tests in accordance with the 
directions in the Scholz, patent and on com- 
mercial batches jot JJQ casting tape while 
JJO’s data was generated from tests con- 
ducted on experimental tape. 

On appeal, JJO presents two reasons why 
it believes the KCOF values obtained by 3M 
are ^unreliable and, therefore, erroneously 

relied on-by the Master: First, JJO argues 
that 3M-faiIed to take an equaKiiumber of 
readings /in each direction and"therefdre ! the 
averages are unreliable. r Sec6nd,vJ JO argues 
thatrtKe'fSamples used; to conduct 3M* tests 
^®^ defeictiye bemuse they exhibited pooh 
ing or puddling ofthe*resin*'and therefore 
rendered the test results unreliable. Our re- 
x Dii.*: mssrss t xh\ vd • /»:»■ 

S 1 0 i j “ ? n i }} \ i n 2 Si? ,y . *. si , 

'i L* -ii i i f O -V} V- ? *$'*1 

I must be packaged;, under 
con trolled . condi tions .1 fy the tempera turc' isnot 
.th'e^ralls^afe'%xp^5^^td^ko^^ 

_heat, tKe /exposed r^in will thin but arid puddleat 
one'- eiidof the^rdlliW^i > ... o . » 



view of the test results in connection with the 
Master’s findings lead us> to conclude that 
the Master’s decision is not * clearly 
erroneous. 

The Master’s findings indicate that the 
KCOF can be determined' by takings either 
an average or mean value of sled readings; 
Although- readings must be taken in both 
directions, there is no~reauirement that the 
number of readings in each direction must!be 
equal. JJO has failed to identify-any) evi- 
dence to suggest otherwise; Under the 
ASTMi method referenced in the patent, the 
test ‘is conducted a sufficient number of 
times' to determine the mean ^ornaverage 
KGOF value of a surface, and it is the mean 
value which is reported. The 1 patent states 
with sufficient clarity that it is the /average or 
mean KGOF value of a major surface that is 
to be determined 1 and any directional effects 
will be accommodated by the processes of 
averaging. ? / - - ■ , 

Although we recognize that an even num- 
ber of readings taken in both directions 
might result in’ a more accurate result, we 
also note that one reading short in one direc- 
tion does not necessarily render the KGOF 
value obtained unreliable or inaccurate This 
is quite ^apparent from a comparison of the 
KCOF values obtained for the back side of 
the tapes in 3 M’s June 1990 and September 
1990 tests wherein the September 1990 test 
was based on an equal number of values 
taken in both directions. The KCOF values 
obtained under both methods are virtually 
the same (i.e., .85 and .87, respectively). 
Thus, under either method, at least one side 
of the product had a KCOF averaging below 
1 ;2y thereby meeting the claim limitation of 
claim / 1*7 ^‘‘whefeih a major;! surface of the 
sheet exhibits a kinetic coefficient of friction 
of less than (about 1 ;2”) . ? h $ *W5 : r- % >1 = , . . 

JJO’s second argument also does 1 not es- 
tablish that the Master clearly erred in mak- 
ing ^infringement idecisi^ In 3M’s June 
1 990 test 3 M obtained an average KCOF of 
0.69 for the face side of =the tape:fn 3M’s 
September ‘1990 test, run on samples pro- 
duced by JJO pureuant to a^court order, 3M 
obtained an average KCOF of 1 .27rfor the 
face side.; Dr. Reed attributed; the difference 
in the results to the condition^bfthe^ samples 
produced by JJO t estifying that the/ samples 
werenotproduced^intheironginalcontain- 
ersandexhibitedasignificantamouhtof 
resin- puddling on the rolls:^ When^all^the 
values were^ combined and averaged^ the 



f \ • 



The reobrd reveals that 3M(is!sued a : Subpoe- 
na 1 requesting additional ^samplesF but that J JO 
refused-' td^proridev^hy^ z&vn r/* i c 
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KCOF-valacforthis side of the tape was 
l'vlfl; Relying on this KCOF value; the Mas- 
ter again determined that JJO ? s products 
infringed. In contrast to the test results; pre- 
sented by 3M,iJ AO offered test results show- 
ing that the KGOF offits U-Thane; products 
is/over 1.2.rJJO tested its: product a total of 
eleven times, and in every case; the /average 
KGOF for oach side exceeded li2. . 

S ;, In yiew,;of the? different results and 
icting evidence produced ,r by; 3M ; and 
JJO, therMaster was forced to make a credi- 
bility determination as to which results were 
more reliablcri This determination ?was ex- 
pressly made: in, favor ofj?3M because she 
deemed the results obtained from 3M’s:tests* 
made on r rollsi takem from commercial 
batches of product sold by JJO, more reliable 
than the resultsjdbtained from JJO’s data 
genera ted'jfrcMhutestSj Conductedr on: factory 
experiments. The Master’slindings also indi- 
cate that she believed that 3M’s tests ? were 
conducted in;accordance withthepYocedures 
outlinedin the Scholz patentv^F^^^r o? 

Wenfind no. clear error in the Master’s 
decision and, accordingly, affirm her^ finding 
of literal iinfringement.f Having affirmed the 
Master’s/finding of /literal; Infringement: we 
find it unnecessary to consider the Master’s 
finding of infringement under the doctrine of 
equivalents.*;) u-* | v* 

. . ■ 'hr ■ 1 7 ‘ ' -;'i . •. j F ' > . ; ■'$£ - - \ ••• ■ ' ; 
B^JFhe Garwood Patent y ; t 

■■ "f . 

1. Anticipation }^; v:\-A -i . hvr-h :-r 

f JJO argues - that thei Master erred as a 
matter of law by failing to bold claim , 1 of the 
Garwood - patent anticipated by the Straube 
patent; JJO; argues that during the prosecu- 
tion of the Garwood patent 3 M reviewed the 
Straube patent and, based on; the informa- 
tion: provided,; was* able -to calculate a range 
of mesh sizes and thickness parameters that 
encompassed ? ! the; range of i measurements 
claimed ; in^the Garwood patent s As ; a result, 
JJO arguesvthats 3 Ni is, no wes topped from 
arguing that Straube does not ? disclose the 
measuremente?claimed 
Claim .^provides :) % ? ri'iv 

: lv y An /orthopedic* cas ti ngm a te ri al com- 
. :: prising;a5fabric madefrom a fiber having 
sb^aYh initial /modulus/; of ielasticity^/greater 
/ithan84XilO|p6undspersquareinch,said 
rW fabric ? having ra : thickness between0.020 
^fand 0.045 inch1arid a mesh size of 20 to 
sri 200 openings per square inch and a reac- 
tive fluid polyisocyanate prepolymer resin 
impregnated in said fabric which hardens 
; wh en sa id resinUs 
A£^ir£ce 

claimed element hegates anticipatioh;^//d5 



Powder Co . v. E.l. Du Pont De Nemours & 
Co.; 750 F.2d 1569, 1573*74, 224 USPQ 
409, 411 (Fed. Gir. 1984); r. •.*; iV . 

The Master found no anticipation because 
the Straube patent^does> not include h any 
mesh size or thickness parameterfor the knit 
fiberglass fabric substrate mentioned In the 
Garwood claim. The /Master -found ;that the 
ranges 3 M extrapolated from^Straube are 
M $o broad as to be meaningless to ;one skilled 
in ( the art. The^ Straube patent ^provides no 
guidance as r fo how? to construct a ; fiberglass 
cast- with the beneficial properties ^achieved 
by the Garwood invention; -strength, jporos- 
ity; -lightness, and ability to' cure quickly.” 
The Master recognized that^aUhough. Gar- 
wood !s specific claims are subsumed >in 
Straube’s generalized disclosure of knit fi- 
berglass as a substrate; this Us not literal 
identity;:The Master also^relied on the' fact 
that the PTO specifically considered the ef- 
fect of the Straube patent on the Garwood 
application.. Where the PTOihas considered 
a piece* of prior artyfiand issuedf a rpatlent 
notwithstanding thai priorart, a Court owfes 
some deferende-./ttoqn-hb> fPTO V : decision; 
American Hidist ^ Derrick Co. v- Sowa & 
Sortie fne$$25 ( : F. 2d-1350, : - 1360^220 USPQ 
763; 771 (Fed^ Gir), cert, denied J 469 U S. 
821 Y224 USPQn520]^1984)^ ' ‘ ^ / 

J8| Wefind nb error ih the Master r s deter- 
minatioii that Straube doesrnot anticipate; In 
orderito^ ^a nticipatei tbe | Straubei patent f m 
sufficiently describe the Claimed invention to 
have placed the public injx)s§essibii of itvThe 
record establishes th¥t 'IhevStfauheC^atent 
does hot do this. lt jmerely^^^^^^s^^^ ^a very 
genera 1 Way that h berg lass can be used as a 
substrate;However,neithertheiriforrnation 
provided in the S tra ube . patent nor; :3 M’s 
interpretation therepf are exact enough to 
identify the ranges claimed in Garwood. ^ 

2 . Obviousness 

i/* >€ T-:r v ; 

/ JJQ argues on appeaf that It would have 

been obvipus to .qnepof prdinary skill, in die 

arttocombinea and 

fi^r^^jqsubstrate 0 iw^ 

ness and mesh para meters^ JJO a Lleg^ that 

theyd^pfthepolyure 

glass substrates was disclosed inlhe Straube 

patentandina4977air^icle 

ment ; GFA% ; W PlasticrGast, 

authored by M.J. Lysaght and T.R. Rich 

(the Lysaght/Rich article). > 

1 1?] Whether the claimed invention would 
H|ye^b|qnt6!^q^ #the!d|he^% 
was Jmade is^reyiewedde 
although * 7 ^^nder^iiig^ ^q^ai^Unquh^ 
(e g., the scope land contentiof the pritMi art, 
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levehof ordinary^kill in the art, land differ- 
ences (between the prior art and the claimed 
invention) 4 are ‘reviewed , under the clearly 
erroneous standards Hybritech Inc, v. Mono- 
clonal Antibodies- [Inc. s A%Q2 \ F.2d 1367, 
1379^80, 23JUSBQ 8 1 , 90 (Fed.Gi*: 1986), 
cert: denied ;, 480 U.S. 947/(1987); Jn addi- 
tion;? objective evidence such as commercial 
succcss^fa i lure of ot hers, long-felt need, and 
unexpected results must bci considered be- 
fore a conclusion on obviousness is reached. 
Id.) Indeed, as then Chiefs udgcMarkey said 
in Stratoflex/ Inc. y. Aeroauip Corp.,1 1 3 
F.2d 1530,- 1 538, 2 1 8 ^81^:8^879: (Fed. 
Cir.l 983);“eyidenceof secondaryconsidcr- 
ationsmay. often be themost probative* and 
cogent ( evidence?in the , record : It may often 
establish that an invention appearing sto have 
been obvious in light of the prior artas not.” 
; - ln spitc of the> importance that the second- 
ary ^considerations: of .commercial success, 
long felt need, and failure of others played -in 
the considerations of bothi the PTO; and the 
Master, <J JO conspicuously fails rto address 
them. Again; borrowing; from Chief. Judge 
Markey’s: language, weynoteythat ; J JO 
“adopts the » frequent } and ^foolish .appellate 
ployiof citing jonly such* bits* of evidence as 
may-support itS: View, 7 while ignoring the 
wealth of evidence that establishcsThedis- 
trictj court’s well « reasoned- findings; to have 
been not iclearly ^ .erroneous;” Datascope 
Corp . v. SMEQ Jnc., 879j F.2d 8 20, 825yi 1 1 
USPQ2d J 321, :1 324 (Fed. -Gir. 1989), cert, 
denied ■ 493\VS \Q24 (1 990) . . ,< u : , . ’ 

I'jl ^^e andje^r^nt of the Prior 

’JJO'argues that f the ; resin and fiberglass 
substrate used in the Garwood patent are 
both disdbsednnthe prior a rt and ; t hat their 
combination was* suggested 'by the Lyskght/- 
Rich article. The resin disclosed in Garwood 
is the same resin disclosed the- ^Straube 
patent and used in other ^^mercial/ prod- 
ucts while the ft berglass substrate; is the 
same substrate used in 3M’s Lightcastprod- 
ucts* in 1976£3JO argues that all 3 M did 
wasfollow the express teachings of the Liy- 
..saght/Rich^ v artidd^an# ^combine the- two 
thatejr^jfel^oVr' ri df f ^ h I rh '&W 1 vpiPP nitric (l t 

The Lysaght/Rich; ahi^^like^tiie pi^ 
^o^sly^ ii bej pate%^re^hmes 

?or 

substrate^; matenMr the 

Straube patent, dthe Lysaght/Ric^ article 



• The Lightcast: productsV: prbdubed a fibtir- 
glass ^t usiiig a rirein that Wad to feared using 
a cumbersome and experis ive* ultraviolet lanip- In 
- addi ti<mrthe oirihg tphase^ texik ar long * time; and 
the resin had anunpieasan t odor < > mP * v 



does so in a very general fashion! providing no 
detail as to how/ to combine the fiberglass 
substrate and ; resin to achieve -the: results 
obtained? by Garwood; Specifically;? thet arti- 
cle statcs: j v v- 

^Cotton gauze yielded /a icast with the tac- 
tile .fed! of a? plaster ioF parisneast iwhile 
coarse fiberglass gave a/more rigid; almost 
bristly, material -(akin ^ to Lightcast). The 
highest strength-to-weightrratio and best 
. overall! y'“feel” xwefe achieved; bwith 
‘fine-weave fiberglass.r iij j 
Otherithan mentioning: fiberglass as afpossi^ 
ble substrate, the article provides no guid- 
ance or detail as to how torsolve the problems 
overcome by the Garwood Invention dr- how 
to construct a fiberglass cast with the benefi- 
cial properties achieved \i by \) the Garwood 
invention;^ - -* xtrtwt 

Neither the Strau be patentyi for i the rea- 
sons discussed in relation to sJJOV anticipa- 
tion defense, ? nor the * Lysaght /Rich article 
disclose the thickness and? mesh; parameters 
in clai mlo f the Garwood patent.-- 'si'ih -h 

b.' Thd‘'IJvei *3/ Ordinary Skill in the' Art 

Neif 'iiejc'j&fiy has raised Sn^ dis^te^with 
the Raster’s determination ^ level 

of ordinary skiil in’ 1 1 he 'd t "t lie 

time 6f the Garwoodinven^ we 

include lit' 1 T hferc td, ^thc ^xteiit 1 ThW(^. f is’;a 
necessary partpf our analysis in! reviewing 
thepbviousness issue. ^ 5 1 /= , T. 

' : [10]^ The Master deternrtihed that the jevel 
of prdiria ryj-Skil j in the ca s tit^g^ art in 1979 
would ^be; a person having knowledge of 
chemistry iequi^ to a bachelpr^ degree, 



. ah4theji;^ri^g^|d 

wofild,^ designT 

i ng ortho ped ic J cas t fbg mate rials and , more 
particularly, in, developing bacldngs for use 
in J casting materials^; Firiajfly, & personof 
ordinap^ skill in'^^sfli^art 
have some; knowledge of the clinical usage; of 
casting materials.< ; ; ,V. f . 

■j ;yj si?Tf s v'-!*j:?Ti2Xj OK £$p[!&U' 

hi) i 'X> • >r£ ; i r i< X 'M ' i%. 5X? I 5 ‘X* h ; =. ,fy. . 

he. Secpnda&pOqii^^ ? v ^ $ 

m hi y t\i pr &; , ^ ptfe v . I c #> , ^ i- 

;?:[! lJ :Ai long felt but unsolved need for a 
workable resin based casting system is; estab- 
lished^^; the? attempt rand-Tailui^ 
majoriplayefs^ ihTthe>^c^ihg#^rfe^3Mi 
Bayei;, Gutter, and JJO. All weiisd^ 

castiflgsystems^ 

stiate;andall:but 7 3M;failed;Thisisuncon- 

testedfbyJJO.rvr 

™ f :^ientistsTrom Bayer^ahd Gutter; indud- 
ingi D^a^Guirther Lehncfit, a coinventor ton 




II 

n 
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the Straube patent, tested different fabrics, and much better polyurethane/substrate 

including fiberglass, for potential use with bonding.' Fiberglass offers the advantages 

the Straube resin: After running into a num- ! of usings fewer la vers to immobilize, great- 

ber of problems, the two companies ultimate- cr porosity’ to reduce skinmacerationand 

ly concluded that fiberglass was not- a suit* itching, and& neaterdinished cast appear* 

able casting material > to bc used with ante. Best available data indicate that the 

polyurethane resirwFor example, Bayer was overall functionality of fabric overshadows 

unable to^find a ^way^to get:the fiberglass these comparative advantages ofi* fiber* 

layers to laminate well {together when using glass. It has been reported that 3 M is thus 

the polyurethaneiresin.AVhem the resin-har- investigating an effective fabric substrate, 

dened the layers of fiberglass tended to crack , * . * >, f * * • * 

and separate. Cutter ran ;into similar prob- A concurrent f R&'D 1 project was ‘initiated 

lemscand - was ^unable to impregnate >the • fi- last week to -identify an altemative fiber- 

bcrglass with resin/ i v ; , glass substrate for j-THANE. Should the 

Bayerand Cutter were also unable to solve marketplace show an unexpected' prefer- 

the-problem of excessive foaming 4 which oc- encc for the fiberglass material, -we will be 

curred during xuring and 4 caused the cast in a position to market a fiberglass product 

I pores to clog hiining the cast Vporosity. Both very rapidly;*', ^ . 

companies subsequently abandoned their-ef* The Garwood patent also provided- a solu- 
forts in developing a fiberglass based: system tion for the foaming problem^ experienced 
and put their ‘time and resources into devd- and left unsolved' by Bayer^Cutter/ and J JO. 
opingi a ♦•cotton/ polyester synthetic cast. -In' Foaming led to poor layer> to layer lamina- 
1978; Gutter beganmarketmg its cot ton /po tion as well as poor- porosity.* 'Garwood solved 
(yester synthetic cast • under the trade name the problem by introducing^* silicone anti* 
CutterCast. foaming ageni; into the rwin system; Pribr -to 

1 J JQ’s attempts also proved ^unsuccessful, the Garwood patent; no ^orthopedic casting 
JJO developed a casting systeni which uses a material contained - an : anti-foaming agent, 
fiberglass backing .in jrombina^ an Bayer, Gutter^and^J JO were unable to solve 

acrylamide ; monomer pKiri, >a dp ^ . powder the problem until ^ ;they ^became aware of /the 
that is very,' dUpereiblef ^ihJf^terlVJJOPb- Garwood patents ^ :• 

tained ;U:S: Patenf'Nol ,4,134;397 issued to. JJO also; fails to^contest the tremendous 
Gianakakos e/ a/., and develop a corrimer- commercial success - experienced by 3M!s 
cial product . called ' f Chemicast based on the Garwood: invention embodied 'in- the fiber- 
patent. In September 1 989, JJO test market- glass Scotchcast product., ’Scotchcast TeV 
ed the. product. However, ^ the product Vtpok enues increased from $4;7 million iii 1980 to 
24-48 ' hours to achieve weight ^ over $15 million in 1981. The demand for 
strength and bec^m hot during the cur- 3M’s product upoii its release was so great 
ins. reaction that ;it could burn the patients. thatSM was forced to ; operate on back order 
The product ^ Was ^failure aind r^ for^i2 T i6.’months. >fc ;. \-& } x 

medical community The cotton based products sold byGutter 

drew it from th£ Ba^er and and JJp, jGutterGast ^nci Black : Label, . re- 

Gutipr i decided tb; pursiiefa ^tto^polyi»ter spec ti vely iW^r^ixejected > in * fayor., of W the 
*$*^?®**®' Scotchcast product and: their, -sales ^rapidly 
. Even after 3M intrbduced Scotchcast, the declined ; while Scotchcast sales spared. : The 
wmmercial embe^imen^ . df. the Ga^ cotton / polyester fabrics were too weak and 
patent, into The syijtli^tifc^ pliable, to make good casts; iSo many layers 

remainod skeptical of ^fii^i^la^^^j jip^i- were ‘required, to. make ( a strong cast that the 
entist analyzed Scotchcast upon its release in cast became:, nonrporous; In^ addition, /both 
early 1980 and concluded in a memo dated Gutter and:VJJO had i r yetltb overcome;] the 
February 19, y J980rthM‘ ‘‘Glass is not my foaming and delamiriation problems r with 
substrate of choice!” Five months later, an their wtton'bas^-ca^tsVn' % 
official at JJO sent a report to the President /At least by l 983,bothGutterandJJ 
of ; 3 JO; comj^ijng; ^Scotchcast? with^ J JO r s acknowledged tha^Ws^ber^asSiSob 

cotton/ polyestersyntheticproductreferred cast product was preferred iby the market/jln 

to internally iatfJJO a^iJ-THANEi | The vre^ JJO’s ; 1 983 -marketing plan;' J J0 notedjthat 
port stated that: n £ m tj&sryiztiz -ite 3M had displaced Cutter as the market Iedd- 
* The major J/^erertce between J-THANE er and acknowledged the value placed by the 
and Scotchcast is that ^we are pursuing a market on casts haying the ^ benefidal ^ro^r- 

; polyester/gauze substrate^ whiles M uses ti^achieyi&b^ 
a fiberglass substrate. The -basic advan- ^The initial i^istan^>tp^e ^ 

_^tag^ : oftheJ-THANEfabricarebetter Li'tialbetweensyntheticsandplasterofParis 

‘ ‘ radiolucency,: improved • conformability, has been overcome- ■-Thecal ue ; of alight- 
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weight,, waterproof, impact-resistant cast- 
* ' e ’ 1|n ? material offsets the differential in 

f :»uprice. ; . t r 

marketing plan also noted that Cutter 
accepted the ? fact r t hat fiberglass .was 
^[^^‘ to.cotton, as a : casting material. 
i.fcFhe faster s , finding -that : jthe : commercial 
besuccess of Scotchcast which j is. water orcsis- 
^ <*«lv lightweight, -strong, v porous, and r cu res 
/.(quickly, is due to the, technical! merits of i the 
wproduet is supported by ample testimony in 
the record and is left uncontcsted byJJo.i 
-^Finally, unable to compete with the over- 

^wbelmingv popularity m of rJM*S:Scotchcast 
" ’?E? ucl * J JG and.Cutteivdecidedito copy it. 

. /JJO. copied thef Garwood invention when it 
* introduced its /Red i Label, product/ Cutter 
to produce ajfibcrgiass product 
called GrCast which ? Burtono Dahlcn, a.for- 
mer Gutter ‘scientist and manager,admittcd 
<at;trial was;acopyof-Scotchcast..Dr. Leh- 
?? rtat Bayern abandoned. his .position that 
fiberglass would not work with the Straube 
-resin, and .Bayer ultimately ^determined, 

> after reviewing its own Straube patent, that 
^/license under the, Garwood- 
.patent . \ iry ^ /^V • 

" >ir { ^Af s trp s | 5 cs the , “real world’’., situation. to 
Support the Master’s , finding of. non-obvious- 
the present case, sucS rwi -world 
icpnsiderations .provide, a colorful pictured of 
the^tate of the artv^what was know n by ahose 
m Inc an, and a solid eyidentiary foundation 
on which to rest a nonobviousness determiha- 
’ not find .the Master’s hndingsof 

aact , erroneous. Accordingly we .agree, with 
her conclusionj of law/tfiat the 

>yould f n 9 t r haye been, obvious to . 6ne of 
(SldU.,.in. i the art at the- time of- the 
; ^^opd;|nyration. : - ^ j i t ,Z,. * ?:ZT. Z 



: '3Z Infringement: 



in':* kit.' 01 V 



t ^ e . ^Me’of''iftfrihgem^t.‘^nte"re-'on 
• ‘whether the' Master properly ■ -construed 
claim 1 . The Master interpreted the lan- 
■ guage , ia meshy size ofo .'.^openings ;per 
/^square inch” to mean the spaces in the knit 
f jlPM.ndedf by f the^couises;(the 

‘ cbonzpntal^ j elements^ or ^threads k that, ^run 
? repress the fabric) _and;the(walcs^ ^(ihe^yerticai 

^ lengthwise of 

^ JJO_ argues? that nhe ;Masterfc, infringe- 
ment (finding fis rbasedon . an erroneous claim 
^constructionibecausei an; “opeiling” should be 
^terpKt^jiii) fiincticmaliterms^ to^mean any 
enougheto albv^Waiterv^ir ^knd 
^fmpisture to pass through; that theknit 

S 0 » n dUtyus^<is^ not.coveredby'u 

because • :i t Ms : a n /array ?of “curved open 



• loops’’ winter twined in.a horizontal 'and. verti- 

1 cal pattern. These curved loops, JJO argues 
should?! be counted as “openings.” * Wh*n 
r tne loojte arc counted. JJOV fabric has more 
s t ha n 500 , openings- ppr s sq uare inch, through 

vy nich watcr, and air canrpass, and, .therefore, 

I its products^ do rnot .infringe. iXo, support, its 
' interpretation, J JQ . relies * on the following 
1 language in the Gaiwood, patent: 
j The fabrieshouldibeiajmeshw/.e., it should 
i have openings, ;thrqugh v at 40 enable the 
curing f agcnt to : penetrate ; intp f the^roll and 
' RWS the resin. ppcnings in 

\ l “® fabric also, facilitate. circuiation r oLair 
-through ;the . finished cast and ey^porauon 
»c' of moisture? from, beneath tKe ; casL , ; , 

un< ^tsputed that a, decision on, whether 
? W/ s product infringes claim 1 restsidn, how 
the claim. ; is ( interpretedL - interpret 
openings” ; to .mean . ,any } opening., ,-thrpugh 
which air and f water r cah . pass, , then JJO’s 
PrPf?: U ? ts ■;$?*' infnnge; .tJF^we;; interpret 
openings .to mean openings defined by the 
m* wal«;d^the;^ 
products ri do. inTniig ^^. :'Z 
T f ? I J jl r \ f , true' mea n i ngt, of cl is- 

language, ^ nssqti should be made 
^ f* 1 ® at issue, \the specification, and 

thepr6sccutionhistpry.C.«.BaW,9ilF.2d 

at673, 15 USPQ2d 1543 llocttimtp. v. 

F.2d 86l; ; ; 866-67 ,-228 
90 - ’J (Fed; dir, ,1985)? From the 
- c a »P language itself we see that thfe inventor 
claims the number of “niesh : size, . . . opdn- 
3& ^ P® r ^«are inch i: and hot merely the 
eniiigs^ per square inch. The 
^ e , rm ; q ie ^h» by defiriition, implies a‘ coarse- 
ness ' or hnehess; of a grid or screen-Iike 
jstructurt?,^.:. , ’ >• 

. In addition^ the Garwood patent compares 
J“9^v ano ?J s ‘fabrics f ih ter^ of ^esh hum- 
ber and “niesfi number openings/ in' 2 .” The 

yy ■ f ;1 }yij z v£ : ~; . {. ;d??Q £, 0.s } ii i i 

■ •* * that'fj JG • included tWo sketches : in 

rts ;bnef Iabeied ? PX^7 ahd ; PX-68 which-JJO 
misrepresented ^as 3 M’s and JJO’s respective fa b- 
ncs. Howeverirupon review of the record. we; find 
that^cse^a^sot; % true : exhibits iwedlat- txial. 

Reality, /photographs 
magnifying ^tetch refully 

"with 

■V dv^’ ^ hnd that JJG’s* sketdi^espe- 

of the : openings Wformed^ by the loops; imisrepre- 
^nt^whatds.showa.in the; actual-exhibits. [JJO 
laUetf tOi Uifi^ thi^ court that the sketches were 
;?J t9r^ ^ P^h** f^jTtexahfpie, 

vm^leading; :sketch«T were 4brdtfj^VUdr-the 
<»urt s attention riri rejpmident’sl bnefv JJG failed 
to provide any explanatioh^as rto ’.whyrthey -were 
not properly identified, let . alonemislabcled i i . 
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Master's findings indicate that Table 1 in the 
Garwood patent, which lists several commer- 
cially available ‘fabrics, sets forth their re- 
spective -‘mesh dumber openings" 'that, 
when examined, correspond with the number 
of openings calculated by multiplying the 
number oi courses pert nch by the ! number of 

wales per inch in the fabric. These findings 
are uncontested by J JO.^ ^ - j 

Our review of the prosecution history also 
reveals that Garwood, in addressing a rejec- 
tion based on the Straube patent, extrapolat- 
ed the number of mesh' number openings in 
the'Straube patent by multiplying the verti- 
calfriembers per inch by the norizorital mem- 
bers per inch! In |addttiori; throughout^ the 
Garwood - amendment Ghrwood equates 
"b^hings v with "mesh size” arid "mesh 
number” using these interchangeably! -f 
; This mterpiretatidh of "mfcsh size : . 1 open- 
ing” is ‘also consistent / with 'the prior art 
which' teaches that mesh number openings 

Other evidence introduced at trial estab- 
lishes that those skilled in the art understand 
that mesh size is measured bjf ^multiplying 
thb^’numbeF of wales by the number of 
courses'ind' that,afterreviewingth 
wood patent, they understock the use of the 
terms therein ^ tojbe consisted the ordi- 
nary usage of those terms, Tor ^-exaii^le; the 
lab notebook of Mr. Georg^ Buese, a scieri- 
tist at JJOand ,aj f^r^n skH^ jh the casting 
art; together with ; related ^ testii^riy indicate 
that prior to this litigation kP rcv i e ^^ the 
Garwood . sj^ificatigia' and compared claim 
1 to the JJO products in an attempt to get 
around the claimed invention! The compari- 
son and calculations made ; show that JJO 
understood 

. multiplying. , the ^i^ses ^ times the t wales. 

Likewise, documents obtained from Mr. 

Burton Dahlen, a former research, manager 
at Cutter and another person sldllk k the 
! iraSting to cs- 

tablish^that th^ Qat r 

wood specification . and understood^that .th^ 
number iof mesh openings is determiikd by 
multiplying the numl»rV6f inch 

:;.B^don ; qur 1? feyiew, b of 4heclainis,the 
spe^cificatibn, j thel prosp^tipn '[< history, ;arid 
the testimony of those skilled, in the art we 
i find tha tithe evidence presented overwhelm- 
ingly' supports 3M*s interpretation- of the 
claimlAspreyiouslymentioh 

interj^ 

, issue before, uis on. 

•furttad^ 

of infringement ;i ^ \ % ** v 



C . The Reed Patent 

Inequitable Conduct 

We have reviewed JJO’s argument that 
the Reed patent is unenforceable based on 
3M’s ^intentional* misreprerentatidn and 
omission of material facts* in the Livermore 
and Racine^ affidavits submitted to overcome 
a PTO obviousness rejection. ‘We have also 
reviewed the Master’s extensive findings on 
this issue. 

j Unequitable conduct requires ‘both a mate- 
rial < misrepresentation 1 or omission and an 
intent to misleads See Greenwood v. Hattori 
Seiko * Co;; * 900 ; F.2d 238,^ 24142,014 
USPQ2d 1474, 1476 (Fed! Cir. 1990): The 
Master, finding- that JJO failed to prove 
either, determined that ‘there was.no inequi- 
table conduct: and that the patent is^enforce- 
able. JJO has failed to convince us that the 
Mastenabused her discretion on this issuer 

j i • *Ti?W> >1 • : ; • ff • 

f; The^issuc of the a mount of damages, 
where the damage award , is fixed by the 
district courts ^ is a question ^ 
viewed Under the clearly erroneous standard. 



uory^u i7i4, i a. 1 v,v ** * 

Steven A: Childress & Martha S. payis, 
Federal Standards of Review § ; 2.22 (2d ed. 

1 992) ,r (all circuits agree • that the 'clearly 
erroneous rule applies to determinations of 
damajgbs' by the district court) r However, 
"certain subsidiary decisions underlying a 
daiimge -theory (such as choosing between 
reasonable alternative account^ 
for determining profit margin or adopting a 
reasonable way to determine the number of 
infringing units) are discretionary with the 
court and, of .coui^, iare .reviewed underi the 

abiirekf^ i ! i 1 ■' 

: : ql . Lost Profits Based On Lost Sales&m 

- To recoverlost- profits fas actual damages, 
a patent holder ^lihust demonstrate that there 
was a reasonable fprbbabUityithatvr 
infringement, it f Wbrild : tiayeymade The in- 
fringer-s sales. State Indus., Inc. v^Mor~Flo 
Indus., Inc.v ? 883 ; ^F;2d>f 1 5?'3;^i5(7|vr. ; 1 2 
USPQ2d 1 026; 1 028 : (Fed: Gir/ T989) Y&rt. 
dehiedrl 10S^^2^(i990)^ 
not necessary fortbefratentitota^ 
all poss ibilities • that af purchaser might » have 
boughtad^^ 

^foregone-the^purchas^jaltogetl^T Id)^ne 
way to prove lost profits/ is? fdr ithe^ patent 
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holder to prove (I) demand for the patented 

f froduct;>:C2) absence, of acceptable nonin- 
ringing substitutes, (3) its manufacturing 
(and/marketing capability to exploit the de- 
mand,and(4)thc amount of profit it would 
have made. /d. The existence of a noninfringr 
ing substitute is a question of fact, reviewa- 
lble^under ,. the clearly erroneous, .standard. 
R'aiiio Steel & Mfg. Co. v. MTD Prods., 
788, F. 2d 1554, 1556, 229 USPQ 431, 
w2« (Fed; Cir., 1 986). , . 

,JJO argues that the Master’s award of lost 
profit s for' the Reed and Garwood inventions 
is ; based on an erroneous finding that there 
were nb acceptable non-jnfringing substi- 
tutes available^ J JO argues that it . could have 
'purchased (for resale) noninfringing alter- 
natives to its Red Label and Improved Red 
'Label products from Bayer in Germany be- 
cause Bayer had a license under 1 the Gar- 
wood and Reed patents 10 and had 4 supplied 
JJOj with similar type tapes. in the past. 5 

( 14 ] The Master <s findings indicate that 
^although Bayer may have been ' entitled; to 
manufacture, casting tapes under the ;Gar^ 
wood -and Reed >patents, it was nunabler to 
manu f acture ; commercial 1 y, acceptable, cast- 
ing S tapes. Specifically, the Master found: 

:V From] :the, beginning of the period^of 
l infringement in September, 1985 through 
.late 1 990, Bayer was unable to manufac- 
ture casting tape which met JJO’s product 
standards. JJO’s own testing shows, ’that 
; Bayer-made product" was unacceptable to 
JJO. Bayer did not supply J JO with com: 
* { mercially acceptable casting tape until 
* several’ weeks before the trial, and that 
was adihiitedly .^one on jy for purposes of 
this litigation /There 'is no evidence in the 
: record suggesting that JJO 'could have 
{ •> actually purchased; a competitive casting 
: tape from Bayer during the- infringement 
i period :'«* • . -v. ? . * > r * ■ /: ** 1 : 

•This finding is supported by JJO -sown docu- 
ments and witnesses; < ixv. , su $ frA* 
JJO argues that the Master failed to r con- 
sider all market influences when determin- 
ing lost profits *or reasonable .royalty dam- 
ages and alleges that she ighpr^^the- fact 
that JJO could have taught Bayer how to 
make acceptable products jot given.: Bayerjts 
machinery ^aiid*, personnel " to ; e nable it ■; to 
%ake" ac&pt{&^ Had 'the {Master 

considered {this fact, JJO argues, -she would 



v *‘is -V- *'•**■' • v\) hsT; 

r ?;f? The; M aster's f findings indicate .that Bayer 
may ‘‘pKsibIy’^ {hay^ license under {the 

Reied • patent! However^ for the purposes of this 
opinion : we will assume that JJO’s repr^hta tion 
^^isvfabt>is^irecti^>i^ ltd; j;.- OU 



have found that a non-infringing alternative 
was available; . • 

• ■ Based on the, record, we are not convinced - 
that the Master failed to consider this argu- 
ment. The Master expressly, recognized that 
JJQ had “attempted to show that it would 
have maintained its own -sales by importing 
licensed product from Bayer in, Germany. ’ 
JJO had the opportunity, to proffer convinc- 
ing rebuttal evidence on noninfringing sub- 
stitutes and faite^ to do so. Therefore, based 
on the record before us, we, conclude that 
JJO failed to establish that the Master’s 
finding that there were no acceptable ;honin- 
f ringing alternatives with respect to the Reed 
and Garwood inventions was clearly 
erroneous. 

1 [15] 'With respect to the Scholz patent, 
JJO argues that its Conformable (Blue La- 
bel) product with U-Thanc resin is an accept- 
able, non-infringing substitute. We find the 
presentationof this argumenWo be frivolous. 
The only/, support for, JJO’s argument is its 
allegation that 3 M, failed to show, {that Blue 
Label. with 0-Thane was not a non-infring- 
ing substitute and, therefore, faded to {carry 
its burden tp show that 
tive. existed. However, there) is no ' dispute 
that this issue was not ; considered at trial . In 
fa!ct, JJO’s brief expressly states tHat^Blue 
Label with. 0-Thane was never made part of 
this’ case.” In light of these circumstances, 
JJO cannot expect^this argument to be heard 
by this court when it was nor raised at trial. 
W.einarv . Roll form Inc., 744 F:2d 797,-804, 
223 USPQ 369, 372-7 3;* (Fed. Cir: .1984), 
cert, denied,’ A10 U.S. 1084 (1985). ; is i 

: 2 . Lost Profits: Based On Price Erosion 

The Master, also awarded 3Mjl^9, 23^219 
in lost profits due to! price er<^ion cau^;by 
JJO. The Master determined that 3M would 
have been able to increase {its. prices 2% per 
annum during the .period of ihfnhgement if 
J JO had not been competing in the market. 11 
JJO argues that there is “not a shred” of 
evidence in the record to support the 2% 
figure and that- the Master, should* not have 
awarded these damages. We disagree. 

; jC (16] The Master made: several findings of 
fact indicatingthat,among ; otherthings,3 M 
and .J JO engaged; in^vigorous price; competi- 
tion over equivalent {pr<Sucts -whic 



I vV Based von ?tK£f 2%r figure,; ^ jJM’s^IbSf^rofit 
would ; have been; $38,7 2 3,2 l^VEhe : Master^ how- 
ever, subtracted ~$9 8 million ^wfiich; she; v deter- 
nuneidf would £ be the ■ ma rket'^nf^ctipn that 
would r i^iiItTrpm-3 M?s^ price iriCTeasrar arriving 
at the final figure of $28,923;2 1 91- 
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i steady decline in the price of casting tape expert) cost analysis is act urate and credit - 

j during the infringement period and 3M able." (Emphasis ours.) In the same linding. 

would have charged higher prices absent the Master says. “Production of the addilion- 

j JJO's infringement. Although other compa- al units claimed by JM would have resulted 

nics also engaged in price competition, they in increased costs in an amount $10 million 

I had a small elfect on the downward trend of over and above those costs estimated hv 

| prices because they offered inferior products 3M.” (Emphasis ours.) .1.10 then cites to a 

j and their market share continually declined chart prepared by Mr. I loll man. entitled 

over the course of the infringement period to “Impact Of Incremental Costs Errors" ( Del. 

j the point where 3M and JJO together had Ex. 844), which indicates that, based on an 

approximately 85% of the market. The Mas- increased volume of 10,226.245 units. 3M's 

ter also found that 3M would have com- increased costs would amount to 

manded 70-80% of the casting tape market SI 3,074,334 over and above the costs csti- 

with JJO gone and would have experienced mated by 3M. Based on this information, 

little or no price competition from other JJO contends that the Master misread the 

competitors. chart and erroneously look the Unit Volume 

In addition, 3M's witnesses testified and (i.e., 10,226,245 units) in place ol the Mag- 

| presented documents to show that 3M would nitude of Error in dollars (i.e., $13,074,334 

| have raised prices approximately 4% per in additional production costs) in arriving at 

year to match the rate of inflation. 3M the $ 10 million figure. 

compared these figures with JJO’s practice JJO's argument is based on the presump- 
of raising prices 4% per year in the plaster tion that there is no other explanation to 

casting market where JJO held a similar explain how the Master arrived at the $10 

market share and had no patent protection. million flgure. However, using a different 

JJO argued that there would have been method of calculation, 3 M's expert, Mr. 

zero inflation on synthetic casting tapes. Troxel, estimated that additional production 

! After considering the evidence, the Master costs would amount to $7,272,908. Although 

j concluded that if JJO were not in the mar- the Master credited JJO's cost analysis, she 

1 ket, 3M could have and would have taken also found that “(b]oth methods present an 

annual price increases of 2%. Although dam- acceptable basis for estimating variable 

ages may not be based on speculation, they costs” although “3M has understated the 

I need not be proved with unerring precision amount of increased costs it would have 

either. Bio-Rad Lab ., Inc. v. Nicolet Inst, incurred by its increased sales. " As previous- 

Corp. % 739 F.2d 604, 616, 222 USPQ 654, ly stated, the Master may choose a figure 

664 (Fed. Cir.), cert, denied , 469 U.S. 1038 other than that advocated by either party. 

(1984). The Master is not restricted from Id. Here, as she did in determining the price 

choosing a figure other than that advocated erosion percentage, the Master split the dif- 

by either party and may substitute an inter- ference between the two estimates advocated 

mediate figure as a matter of judgment from by JJO’s and 3 M’s experts rounding it ofT to 

I all the evidence. SmithKline , 926 F.2d at $10 million. We hold that the Master’s deci- 

1168, 17 USPQ 2d at 1927. We find that the sion to adjust the two estimates provided by 

I Master’s decision to award the 2% increment 3M and JJO to reflect her assessment of 

rate based on all the evidence was not clearly what the increased production costs would be 

erroneous. is not clearly erroneous. 

3. Computational Errors E. Willful Infringement of the Reed and 

| Scholz Patents 

JJO alleges that the Master committed 

I some computational errors which the district [ 18 ] The question of whether infringe- 

court failed to correct. Although an arithme- ment is willful is one of fact and, as such, is 

tical error would be a clear error of fact, JJO reviewable under the clearly erroneous 

has failed to convince us that such errors standard. Ryco, Inc. v. Ag-Bag Corp 857 

were made. F.2d 1418, 1428, 8 USPQ2d 1323, 1334 

[ 17 ] JJO’s argument relies on FF 391 (Fed. Cir. 1988); Bott v. Four Star Corp ., 

wherein the Master, Comparing the cost 807 F.2d 1567, 1572, 1 USPQ2d 1210, 1213 

analyses presented-by-JJOVand—3M’s re— (Fed. Cir.1986). JJO presents three primary - 

spective experts, found that under the cir- arguments with respect to this issue. First, 

cumstances of this case “Hoffman’s (JJO’s JJO alleges that the Master applied an erro- 



neous legal St. 

I K ) Willi ti 1 1 \ HI 
pit tents. Sccuiu 
Schol/ and Kcc 
had a rcasonabl 

in-house conns*’ 
were invalid 
with respect to i 
i hat the Music 
I ulucss deteitn 
prialion of 3 M 

1 . I hr Pntju 

JJO's first at 
the record, flu 
the correct leg. 
t his court's tail] 
A court inns 
the circumsi 
would prude i 
confidence t 
patent invali 
More impor t a r 
Master's upinn 
she considered 
case before at 
argument focm 
one sentence ' 
what the Mast* 
her analysis a 
f inally, the M. 
and considered 
by the district 
Master's concl 
the record, we 
Master or the 
proper stnndar 

2. Re l i a hi ht 

[19] It is ui 
f ringer having 
ent has an alii) 
normally requ 
obtain compel* 
ing or coni into 
at 1428, 8 l IS I 
advice is onl\ 
and an opinion 
against a limb 



11 JJO arpm*\ 
indicates Ihui 
standard of rev i 
“Here, JJO h 
a court wtmia 
rule that J.K 
added.) 

The district Cllll 
language, wind 
of the correct % 
Ryco and did 
burden of pmnl 



24 USPQ2d Minnesota Mining and Manufacturing v. Johnson A Johnson 



neous legal standard in determining that 
J JO willfully infringed the Scholz and Reed 
patents. Second, with respect to both the 
Scholz and. Reed patents, JJO argues that it 
had a reasonable basis (i;c., the opinion of its 
in-house counsel) to believe thaUthe patents 
were invalid and; unenforceable. Finally* 
with respect to the Scholz patent, JJO argues 
that the Master erroneously based her will- 
fulness determination on JJO’s misappro- 
priation of 3M’s trade secrets. 

,1 ■ The Proper Legal Standard 

JJO’s first argument is 1 not supported by 
the record. The : Master- accurately laid out 
the correct legal standard expressly quoting 
this court’s language in Ryco, Inc.: 

A court nidst look at whether “under all 
the f circumstances; a reasonable person 
would prudently conduct himself with any 
confidence that a court might hbid the 
patent invalid or not infringed.” ■ 

More importantly, we are convinced n by the 
Master’s opinion and findings ‘of fact that 
she considered. all the circumstances in this 
case before arriving at her decision. JJO’s 
argument focuses on what the Master says in 
one sentence 12 instead of on the totality of 
what the Master actually did as evidenced ^by 
her analysis and detailed list of findings. 
Finally, the Master’s findings were reviewed 
and considered, in’ light of JJO’s argument, 
by the district court which then adopted the 
Master’s conclusion. Based on our reyiew'of 
the record, ' we are not convinced that the 
Master or the district <»uft applied an im- 
proper standard of review. 

2. Reliability of JJO's In-House Opinion 

[19J It is well settled that a potential in- 
fringer hay irig actual notice, of another’s pat- 
ent has ‘an affirmative duty of due care that 
normally requires the potential infringer to 
obtaih ebmpeterit legaladvice before infring- 
ing of continuing to infrihge; ^pco,,857 F.2d 
at l428, 8 USPQ2d at 1332, However, legal 
qdyice only brie facttOr :tp ;be considered, 
and an ^ 

against a'findirig of willfuin^a^/i/:;-^ Ufa 

JJQ, argiies 4 that. v the emphasized language 
indicates i ‘that ,- the Master applied , the. wrong 
standard of reyiewJndetcrmining willfulness: 

‘ “Here, JJO had no reason to be confident that 
^a court wou/dchold the Reed patent invalid, or 
ri rule irthati i JJQ ; did noti infringe.” * (Emphasis 
■ wadded.):. fcrij&TV 

Thefdistrict court <found that^he? ”paraphrased-l 
language, which, followed .the Master’s recitation 
of; the, corrects standard, was within the spirit of 



Rycor&nd: ilid. not place = an erroneously high . 
buiiden oFprpof : on JJO; ^ f ^ • V \ ; V v j i ; A } ~v r < 



denvater Devices, 717 F.2d at 1390, 219 
USPQat 576; Dat as cope, SI 9 F.2d at 828, 
11 USPQ2d at 1327. The emphasis here 
must- be on “competent” legal/ advice. JJO 
obtained legal advice from -its in-house coun- 
sel,* Michael Tatlow, in -the form of an oral 
opinion. As -this court has recognized* oral 
opinions are not favored. Shiley, Inc. v. Bent- 
ley Lab.. Inc., 601 F. Supp. 964, 968, 225 
USPQ 1013, 1016 (C D. Gal. 1985), affd., 
794 F.2d 1561, 230 USPQ lit 2 (Fed. Cir. 
1986); Bott, 807. F.2dat 1572, 1 USPQ2d at 
1213. Such opinions carry less weight, for 
example, ; because they have <to be proved 
pcfhaps*years after the event, based! only on 
testimony which may. be affected by faded 
memories and the forces of contemporaneous 
litigation. • ; 

Furthermore, the Master determined that 
JJO had no reasonable basis to rely on Tat- 
low’s oral opinion because^ at a minimum, it 
was not objective. Tatlow opined that ( 1 ) the 
Reed patent was invalid because the. process 
selling without, tension had been 
known and practiced by Carolina Narrows 
Fabric (CNF), JJO’s fabric supplier, for 
years and (2) the technique of heat setting 
without tension was taught in U.S.. Patent 
No. 2,633,428, issued to.Klug In < March, 
1953 (the Klug patent). However; Tatlow 
obtained his information ;that heat setting 
without tension had .been practiced for years, 
not from an independent expert, but from the 
president of CNF who had a stake in the 
outcome. : - t 

The Master further found that JJO knew 
the information was false for -at least two 
reasons. First, JJO; knew^CNF was unable to 
produce an extensible fabric without frayed 
ends: because JJO ; had repeatedly asked 
CNF to produce such a fabric and had docu- 
mented CNFs inability -to do cso. Second, 
three monthsiafter 3M’s Scotchcast 2 came 
on the market, : it .was JJO’s scientist who 
discovered itsvsecret and provided ahis infor- 
mation to CNF. ; r . • -.v, . 

Similarly; CN F: had ^ provided the Klug 
patent to :Tatlow/with>an explanation that it 
taught heat setting without tension. How- 
eyer the Masterii found Vthaf? the patent r is 
directed; toward woven glassTabrics, and the 
continuers nature of the process shows that 
thefabricis'under[sufl5dehttehsiontbdis- 
tort' * knit- fiberglass-sloops; ? The ? Master, 1 , also: 
found that nothing in Kliig suggests that the 
process will produce an extensible * heat set 
knit fiberglass fabric/ and that JJOidid not 
seek an opinion From outside patent counsel 
evaluating the effect ofJClug on Reed before 
deciding to infringe the Reed pa tent , o * 
January, 1987; ; Tatlowiatso rinformed 
the management of JJO that the Reedpatbrit 




itmm 






Minnesota Mining and Manufae hiring » Jofntsnn A Johns* >n .’*1 USI’OM 



w;ts uncnlorccable Ikoiusc JM's Livermore 
:iml iCieine ;iIImI:i vilN were lilcd with ihc 
i tile ii I In mislead the l»l() with Ifilsc inTtir- 
iu:il inn. J.U mgmncni lien ii h:nl :i rcusim- 
:thlc I >;t sis to believe lliut the K;ieine mill 
Livermore :itlid:tvits contmncil fraudulent 
iitloniinlinn w;is also I « mi ml lo Ik: unreason- 
able by I he Master. Willi rcspeci U> the 
Kacinc allidayil. .I.K ) knew thal i he sub- 
stance »>l I lie commercial success inlorma- 
lion was I rue because .1.10 was copying* ihe 
Keei I invention in its Improved Red l abel 
product, which was also experiencing com- 
mercial success. With respect to the Liver- 
more allidavit. the Master found that JJO 
had no reasonable basis lo dispute the sub- 
stance of the allidavit that the standard 
process in the prior art for prmlucing liber- 
glass substrates was through heat setting 
under tension. 

As the Master indicated. *\IJO chose lo 
ignore I acts long in its possession, and in- 
stead rely on facially unreasonable claims 
,rom J) s fabric supplier, to justify infringe- 
ment.*’ As this court warned in Rvco. "|a|n 
alleged infringer who intentionally blinds 
himscll to the faets and law, eontinucs to 
infringe, and employs the judicial process 
with no solidly based expectation of success, 
can hardly be surprised when his infringe- 
ment is found lo have been willful." 857 F.2d 
at 1429. 8 USPQ2d at 1332. 

3. Reliance on JJO's Trade Secret 
Misappropriation 

JJO seems lo imply that the Master erro- 
neously based her willful infringement find- 
ing solely on JJO’s trade secret theft which 
occurred before the issuance of the Scholz 
patent. This argument is not supported by 
the record. 

[20] Although the Master based her will- 
ful infringement finding on JJO’s conduct 
surrounding its misappropriation of 3 M’s 
trade secrets, her reliance thereon was just 
one of the criteria used to make her determi- 
nation. Such considerations are completely 
proper. When determining whether infring- 
ing conduct warrants a finding of willfulness 
the court must examine the totality of the 
circumstances of the case. Kaufman Co. v. 
Lantech. Inc ., 807 F.2d 970. 978-79, 1 
USPQ2d 1202, 1208 (Fed. Cir. 1986); Klos- 
terSpeedsteel AB v. Crucible. Inc., 793 F.2d 
1565, 1579. 230 USPQ 81, 90 (Fed. Cir. 
1986), cert, denied , 479 U.S. 1034 (1987). 

In addition, although willfulness is generally 
based on conduct that occurred after a pat- 
ent issued, pre-patent conduct may also be 
used to support a finding of willfulness. See 
Kaufman , 807 F.2d at 978- 79, 1 USP02d at- 



As the Muster loiimi. I allmv was involved 
with the misappropriation of the LY1 trade 
secrets anil was copied on the internal JJO 
memorandum which disclosed that . 1.10 re- 
searchers had figured out the 3M trade se- 
cret in the samples stolen bvStegora. lie also 
prepared and prosecuted J.IO’s patent appli- 
cation on the slippery resin product which 
was based oil the misappropriated JM tech- 
nology. The facl that . 1 . 10 . with the help of its 
in-house attorney, fallow, would attempt to 
patent the stolen technology makes Tallow’s 
opinion suspect. It is doubtful thal fallow 
could have the requisite impartiality to ob- 
jectively evaluate the Scholz patent. I LB. 
Toiler Co. t\ National Starch and ( hem. 
Corp .. 6X9 F. Supp. 923. 952, 7 USPQ 2d 
1753, 1775-76 (I). Minn. 1988). Further- 
more. the Master found that the positions 
Tatlow allegedly adopted in his oral opinion 
regarding the tacky prior art with respect lo 
the Scholz patent were inconsistent with po- 
sitions he took on that art in prosecuting the 
JJO application. 

Finally, many other findings support the 
Master’s willfulness determination including 
JJO s lull appreciation of the commercial 
significance of the Scholz patent and the 
technological improvement of its described 
inventions over the prior art, Spindclfahrik 
Suessen-Schurr Stahlecker & Grill. GmbH 
v. Schubert & Salzcr Maschinenjabrik Ak- 
i i engesel l sc haft. 829 F.ld 1075, 1 083 4 
USPQ 2d 1044, 1050-51 (Fed. Cir. 1987), 
cert, denied , 484 U.S. 1063 (1988), JJO’s 
knowledge that it had wrongfully acquired 
and misappropriated the Scholz invention 
and that its products were derived from 3 M’s 
technology, Colgate-Palmolive Co. v. Carter 
Prods., 230 F.2d 855, 866, 108 USPQ 383 
391 (4th Cir.), cert, denied , 352 U.S. 843 
[111 USPQ 467] (1956), JJO’s pattern of 
copying 3M innovations in each synthetic 
casting product in order to remain competi- 
tive in the market. State Indus.. 883 F.2d at 
1582, 12 USPQ2d at 1032, and the intense 
business and technical rivalry between JJO 
and 3M. In such circumstances due care may 
require the opinion of outside counsel.' 3 H.B. 



13 JJO argues that the Master's finding of 
willfulness was erroneous because JJO did obtain 
an outside opinion. However, the opinion ob- 
tained was from JJO’s outside trial counsel in 
June 1988 — twenty-one months after the Reed 
patent issued and thirteen months after the 
Scholz patent issued. The Master found that this 
opinion was a case analysis prepared by outside 
counsel representing JJO in this lawsuit and as 
such is inherently suspect. The case analysis 
states that if the Reed and Scholz patents are 
validrthen”JJO infringes. With respect to the 
invalidity of the Reed patent, the Master found 
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[11516*9 F Supp * al 952 * 7 USPQ2d at 

^TJbe, Master’s decision that JJO willfully 
infringed the Reed and Scholz patents* with- 
out .any good faith belief that the patents 
were either invalid on unenforceable is ; sup- 
ported! by, the record. After reviewing all of 
JJO’s arguments, we are left unconvinced 
that; the Master^ willfulness determination 
was clearly erroneous. Likewise, JJO has 
failed ito.convince, us that the Master abused 
her/.discretion in doubling the damages. 



hi: 

CONCLUSION 



Accordingly^ the judgment of the district 
court is affirmed. t . 

AFFIRMED 

■■ ■ f ' • I,:-, * 
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JUDICIAL RRACTiCE 
PROCEDURE , , 



AND 



f^ Jurisdiption — Venue; transferor action 



7, t , — — »i uiuiu vi a 

In' patent actions (§405. 1 907) 



Procedure — Stays — In general 
(§410.2901) 



;] ^Transfer, of action filed in federal district 
court ; in : ^Illinois } seeking ? declaratory judg- 
ment of non-infringement, to federal district 
CQurt in Florida considering . . declaratory 
judgment defendant’s / subsequently-filed 
patent; ; infringement^action and motion, to 
holdplaintiffin contempt : for violating earlir 
er injunction . is : not warranted^ nor should 
declaratory judgment^action be stayed; since 
^nt^mpt :mption; has: been denied fandi|hus 
Rpri^ cou rt Vpriori ty j u risdiction ihas < been 
terminated, and, since declaratory judgment 
action, was filed prior ; to infringement action, 
W /;K^t^/.opmi|y/-- j |)roblem should vbe 
^ddres^4Q i FloridavCourt.i V ’« 



that the case : i^afysis ^reii^ exclusively oii CNFs 
u^ubstahtiated 1 claims of prior use; and' the fact 
that-JJO failed to inforiri outside ^counsel of the 
facts^ in ;^its f t possession (Le., that CNF- did not 
previously ^practice ; the invention) - .-limits rrJJO’s 
^ifity to. rely- on the case analysis. . «■ 



2. Jurisdiction — Personal jurisdiction 
(§405.11) 



Federal district court in Illinois has. per- 
sonal jurisdiction, in. action 1 'seeking declara- 
tory judgment of non-infringenient, over 
French company which is parent corporation 
of U.S. subsidiary that' holds exclusive 'li- 
cense to produce algae extract under patient 
in suit, since French company was party to 
sending infringement letters in Illinois and 
also purposely availed itself of business rela- 
tionship with plaintiff, which is Illinois cor- 
poration, and i( since jurisdiction-triggering 
activities of its subsidiary, which is not inde- 
pendent; corporation but functions only as 
division of French company, can rbe attribut- 
ed to parent. . , - . , . r . 



PATENTS 



3. Infringement — Defenses — In general 
(§120.1101) * : ; 




one 

by proce& pai _ 

infringer, does not apply to plaintiff; : in View 
of evidence demonstrating that u its ; entire 
inventory of agricultural foliar nutritional 
spray, allegedly made;pursuant to patent in 
suit, was imported into U.S. prior, to section’s 
effective date, and even if such section; did 
apply, plaintiff would be protected by its 



“grandfather clause,” applicable to use, sale, 

nr i IY1 rvnrt ntinn /»f am.. C } a 



or importation of any specific product^al- 
ready in substantial and continuous sale or 
use by ‘ ! Jan. 1, 1 988; 1 thus; applying :i pre- 
271(g) patent law, plaintiff cannot hei held 
liable for patent infringement for its lise of 
spray sold to it by defendants, since^defen- 
dants, once they sold product to plaintiff, lost 
any ability to control use 1 of that product 
pursuant to their patent monopoly; 

TR A DEM ARKS AND UNFAIR TRADE 
PRACTICES 



4. Infringement; .conflicts' betweenmarks - 
parsing- off (§33s;p7) • ; ; 



. il l J-l * , ■ frs ••xfl" i ' 

Unfair 4 and false advertising — Lanham 



■- f£. {■/ 



Unfair competition --. In generalf §395 . 0!) 
•? Action-. ( ».iwider l {‘Lanham^ Act’s : Section 
43(a), * 15 USC ljt 25(a), unlikercommonf law 
action for^nfakscomp^tioh-,; does not rer 
quire showing *pfj bad faith ^r^intent to de^ 
ceive;thus,defendant’smaterial,vfaiserepre- 
sentations as to scope of their patent, which 
Were likely todeceive thini party^ntoj^iiev^ 
i ng .that . plaintiff’s .products infringed such 
patent, violated Section AJXa^tr^ar^c^.of 
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re Piasecki, 745 F.2d 1468, 223 USPQ 785 (Fed. Cir. 
1984) for a detailed discussion of the proper roles of 
the examiner’s prima facie case and applicant’s rebut- 
tal evidence in the final determination of obviousness. 

If, after evaluating the evidence, the examiner is 
still not convinced that the claimed invention is pat- 
entable, the next Office action should include a state- 
ment to that effect and identify the reason(s) (e.g., 
evidence of commercial success not convincing, the 
commercial success not related to the technology, 
etc.). See Demaco Corp. v. F. Von Langsdorff Licens- 
ing Ltd., 851 F.2d 1387, 7 USPQ2d 1222 (Fed. Cir.), 
cert, denied, 488 U.S. 956 (1988). See also MPEP 
§ 716.01. See MPEP § 2144.08, paragraph H.B., for 
guidance in determining whether rebuttal evidence is 
sufficient to overcome a prima facie case of obvious- 
ness. 

716.02 Aiegattiomis of Unexpected Re- 
soils 

Any differences between the claimed invention and 
the prior art may be expected to result in some differ- 
ences in properties. The issue is whether the proper- 
ties differ to such an extent that the difference is really 
unexpected. In re Merck & Co., 800 F.2d 1091, 
231 USPQ 375 (Fed. Cir. 1986) (differences in seda- 
tive and anticholinergic effects between prior art and 
claimed antidepressants were not unexpected). In In 
re Waymouth, 499 F.2d 1273, 1276, 182 USPQ 290, 
293 (CCPA 1974), the court held that unexpected 
results for a claimed range as compared with the 
range disclosed in the prior art had been shown by a 
demonstration of “a marked improvement, over the 
results achieved under other ratios, as to be classified 
as a difference in kind, rather than one of degree.” 
Compare In re Wagner, 371 F.2d 877, 884, 152 USPQ 
552, 560 (CCPA 1967) (differences in properties can- 
not be disregarded on the ground they are differences 
in degree rather than in kind); Ex parte Gelles, 
22 USPQ2d 1318, 1319 (Bd. Pat. App. & Inter. 1992) 
(“we generally consider a discussion of results in 
terms of ‘differences in degree’ as compared to ‘dif- 
ferences in kind’ ... to have very little meaning in a 
relevant legal sense”). 



716.02(a) Evidence Munst §Dl©w Unex- 
pected Resnflls JM-2] 

> 

H. < GREATER THAN EXPECTED RESULTS 

are evidence of nonobviousness 

“A greater than expected result is an evidentiary 
factor pertinent to the legal conclusion of obviousness 
... of the claims at issue.” In re Corkill, 71 1 F.2d 1496, 
226 USPQ 1005 (Fed. Cir. 1985). In Corkhill, the 
claimed combination showed an additive result when 
a diminished result would have been expected. This 
result was persuasive of nonobviousness even though 
the result was equal to that of one component alone. 
Evidence of a greater than expected result may also be 
shown by demonstrating an effect which is greater 
than the sum of each of the effects taken separately 
(i.e., demonstrating “synergism”). Merck & Co. Inc. v. 
Biocraft Laboratories Inc., 874 F.2d 804, 10 USPQ2d 
1843 (Fed. Cir.), cert, denied, 493 U.S. 975 (1989). 
However, a greater than additive effect is not neces- 
sarily sufficient to overcome a prima facie case of 
obviousness because such an effect can either be 
expected or unexpected. Applicants must further 
show that the results were greater than those which 
would have been expected from the prior art to an 
unobvious extent, and that the results are of a signifi- 
cant, practical advantage. Ex parte The NutraSweet 
Co., 19 USPQ2d 1586 (Bd. Pat. App. & Inter. 1991) 
(Evidence showing greater than additive sweetness 
resulting from the claimed mixture of saccharin and 
L-aspartyl-L-phenylalanine was not sufficient to out- 
weigh the evidence of obviousness because the teach- 
ings of the prior art lead to a general expectation of 
greater than additive sweetening effects when using 
mixtures of synthetic sweeteners.). 

> 

II. ' < SUPERIORITY OF A PROPERTY 
SHARED WITH THE PRIOR ART IS EVI- 
DENCE OF NONOBVIOUSNESS 

Evidence of unobvious or unexpected advanta- 
geous properties, such as superiority in a property the 
claimed compound shares with the prior art, can rebut 
prima facie obviousness. “Evidence that a compound 
is unexpectedly superior in one of a spectrum of com- 
mon properties . . . can be enough to rebut a prima 
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facie case of obviousness.” No set number of exam- 
ples of superiority is required. In re Chupp, 816 F.2d 
643, 646, 2 USPQ2d 1437, 1439 (Fed. Cir. 1987) 
(Evidence showing that the claimed herbicidal com- 
pound was more effective than the closest prior art 
compound in controlling quackgrass and yellow nut- 
sedge weeds in com and soybean crops was sufficient 
to overcome the rejection under 35 U.S.C. 103, even 
though the specification indicated the claimed com- 
pound was an average performer on crops other than 
com and soybean.). See also Ex parte A, 17 USPQ2d 
1716 (Bd. Pat. App. & Inter. 1990) (unexpected supe- 
rior therapeutic activity of claimed compound against 
anaerobic bacteria was sufficient to rebut prima facie 
obviousness even though there was no evidence that 
the compound was effective against all bacteria). 

> 

ML < PRESENCE OF AN UNEXPECTED 
PROPERTY US EVIDENCE OF NONOBVI- 
OUSNESS 

Presence of a property not possessed by the prior 
art is evidence of nonobviousness. In re Papesch, 
315 F.2d 381, 137 USPQ 43 (CCPA 1963) (rejection 
of claims to compound structurally similar to the prior 
art compound was reversed because claimed com- 
pound unexpectedly possessed anti-inflammatory 
properties not possessed by the prior art compound); 
Ex parte Thumm, 132 USPQ 66 (Bd. App. 1961) 
(Appellant showed that the claimed range of ethylene 
diamine was effective for the purpose of producing 
“ ‘regenerated cellulose consisting substantially 
entirely of skin’ ” whereas the prior art warned “this 
compound has ‘practically no effect. ). The submis- 
sion of evidence that a new product possesses unex- 
pected properties does not necessarily require a 
conclusion that the claimed invention is nonobvious. 
In re Payne, 606 F.2d 303, 203 USPQ 245 (CCPA 
1979). See the discussion of latent properties and 
additional advantages in MPEP § 2145. 

> 

IV. < ABSENCE OF AN EXPECTED PROP- 
ERTY IS EVIDENCE OF NONOBVIOUS- 
NESS 

Absence of property which a claimed invention 
would have been expected to possess based on the 



teachings of the prior art is evidence of unobvious- 
ness. Ex parte Mead Johnson & Co. 221 USPQ 78 
(Bd. Pat. App. & Inter. 1985) (Based on prior art dis- 
closures, claimed compounds would have been 
expected to possess beta-andrenergic blocking activ- 
ity; the fact that claimed compounds did not possess 
such activity was an unexpected result sufficient to 
establish unobviousness within the meaning of 35 
U.S.C. 103.). 

716.©2(lb>) BuDrdeim ©m Applicant IM-2J 



I. < burden on applicant to estab- 
lish RESULTS ARE UNEXPECTED AND 
SIGNIFICANT 

The evidence relied *>upon< should establish “that 
the differences in results are in fact unexpected and 
unobvious and of both statistical and practical signifi- 
cance.” Ex parte Gelies, 22 USPQ2d 1318, 1319 (Bd. 
Pat. App. & Inter. 1992) (Mere conclusions in appel- 
lants’ brief that the claimed polymer had an unexpect- 
edly increased impact strength “are not entitled to the 
weight of conclusions accompanying the evidence, 
either in the specification or in a declaration.”); Ex 
parte C, 27 USPQ2d 1492 (Bd. Pat. App. & Inter. 
1992) (Applicant alleged unexpected results with 
regard to the claimed soybean plant, however there 
was no basis forjudging the practical significance of 
data with regard to maturity date, flowering date, 
flower color, or height of the plant.). See also In re 
Nolan, 553 F.2d 1261, 1267, 193 USPQ 641, 
645 (CCPA 1977) and In re Eli Lilly, 902 F.2d 943, 
14USPQ2d 1741 (Fed. Cir. 1990) as discussed in 
MPEP § 716.02(c). 



IL < APPLICANTS HAVE BURDEN OF 
EXPLAINING PROFFERED DATA 

“[A]ppellants have the burden of explaining the 
data in any declaration they proffer as evidence of 
non-obviousness.” Ex parte Ishizaka, 24 USPQ2d 
1621, 1624 (Bd. Pat. App. & Inter. 1992). 
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2144.05 

molecular weights in excess of 1 2,000 to homogene- 
ity wherein the prior art method was similar to the 
method disclosed by appellant for purifying interleu- 
kin 2.). 

Compare Ex parte Gray, 10 USPQ2d 1922 (Bd. 
Pat. App. & Inter. 1989) (Claims were directed to 
human nerve growth factor b-NGF free from other 
proteins of human origin, and the specification dis- 
closed making the claimed factor through the use of 
recombinant DNA technology. The claims were 
rejected as prima facie obvious in view of two refer- 
ences disclosing b-NGF isolated from human placen- 
tal tissue. The Board applied case law pertinent to 
product-by-process claims, reasoning that the prior art 
factor appeared to differ from the claimed factor only 
in the method of obtaining the factor. The Board held 
that the burden of persuasion was on appellant to 
show that the claimed product exhibited unexpected 
properties compared with that of the prior art. The 
Board further noted that “no objective evidence has 
been provided establishing that no method was known 
to those skilled in this field whereby the claimed 
material might have been synthesized.” 10 USPQ2d at 
1926.). 

2144.05 Obviousness of Ranges |R-3J 

See MPEP § 2131.03 for case law pertaining to 
rejections based on the anticipation of ranges under 
35 U.S.C. 102 and 35 U.S.C. 102/103. 

1. OVERLAP OF RANGES 

In the case where the claimed ranges “overlap or lie 
inside ranges disclosed by the prior art” a prima facie 
case of obviousness exists. In re Wertheim, 541 F.2d 
257, 191 USPQ 90 (CCPA 1976); In re Woodruff, 919 
F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990) (The 
prior art taught carbon monoxide concentrations of 
“about l-5%” while the claim was limited to “more 
than 5%.” The court held that “about 1-5%” allowed 
for concentrations slightly above 5% thus the ranges 
overlapped.); In re Geisler, 116 F.3d 1465, 1469-71, 
43 USPQ2d 1362, 1365-66 (Fed. Cir. 1997) (Claim 
reciting thickness of a protective layer as falling 
within a range of “50 to 100 Angstroms” considered 
prima facie obvious in view of prior art reference 
teaching that “for suitable protection, the thickness of 
the protective layer should be not less than about 10 
nm [i.e., 100 Angstroms].” The court stated that “by 



stating that ‘suitable protection’ is provided if the pro- 
tective layer is ‘about’ 100 Angstroms thick, [the 
prior art reference] directly teaches the use of a thick- 
ness within [applicant’s] claimed range.”). Similarly, 
a prima facie case of obviousness exists where the 
claimed ranges and prior art ranges do not overlap but 
are close enough that one skilled in the art would have 
expected them to have the same properties. Titanium 
Metals Corp. of America v. Banner, 778 F.2d 775, 
227 USPQ 773 (Fed. Cir. 1985) (Court held as proper 
a rejection of a claim directed to an alloy of “having 
0.8% nickel, 0.3% molybdenum, up to 0.1% iron, bal- 
ance titanium” as obvious over a reference disclosing 
alloys of 0.75% nickel, 0.25% molybdenum, balance 
titanium and 0.94% nickel, 0.3 1 % molybdenum, bal- 
ance titanium.). 

“[A] prior art reference that discloses a range 
encompassing a somewhat narrower claimed range is 
sufficient to establish a prima facie case of obvious- 
ness.” In re Peterson, 315 F.3d 1325, 1330, 

65 USPQ2d 1379, 1382-83 (Fed. Cir. 2003). How- 
ever, if the reference’s disclosed range is so broad as 
to encompass a very large number of possible distinct 
compositions, this might present a situation analogous 
to the obviousness of a species when the prior art 
broadly discloses a genus. Id. See also In re Baird, 16 
F.3d 380, 29 USPQ2d 1550 (Fed. Cir. 1994); In re 
Jones, 958 F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 
1992); MPEP § 2144.08. 

>A range can be disclosed in multiple prior art ref- 
erences instead of in a single prior art reference 
depending on the specific facts of the case. Iron Grip 
Barbell Co., Inc. v. USA Sports, Inc., 392 F.3d 1317, 
1322, 73 USPQ2d 1225, 1228 (Fed. Cir. 2004). The 
patent claim at issue was directed to a weight plate 
having 3 elongated openings that served as handles 
for transporting the weight plate. Multiple prior art 
patents each disclosed weight plates having 1 , 2 or 4 
elongated openings. 392 F.3d at 1319, 73 USPQ2d at 
1226. The court stated that the claimed weight plate 
having 3 elongated openings fell within the “range” of 
the prior art and was thus presumed obvious. 392 F.3d 
at 1322, 73 USPQ2d at 1228. The court further stated 
that the “range” disclosed in multiple prior art patents 
is “a distinction without a difference” from previous 
range cases which involved a range disclosed in a sin- 
gle patent since the “prior art suggested- that a larger 
number of elongated grips in the weight plates was 
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beneficial... thus plainly suggesting that one skilled 
in the art look to the range appearing in the prior art.” 
Id.< 

11 . OPTIMIZATION OF RANGES 

A. Optimization Within Prior Art Conditions or 
Through Routine Experimentation 

Generally, differences in concentration or tempera- 
ture will not support the patentability of subject mat- 
ter encompassed by the prior art unless there is 
evidence indicating such concentration or temperature 
is critical. “[W]here the general conditions of a claim 
are disclosed in the prior art, it is not inventive to dis- 
cover the optimum or workable ranges by routine 
experimentation.” In re Alter, 220 F.2d 454, 456, 105 
USPQ 233, 235 (CCPA 1955) (Claimed process 
which was performed at a temperature between 40°C 
and 80°C and an acid concentration between 25% and 
70% was held to be prima facie obvious over a refer- 
ence process which differed from the claims only in 
that the reference process was performed at a temper- 
ature of 100°C and an acid concentration of 10%.); 
see also Peterson, 315 F.3d at 1330, 65 USPQ2d at 
1382 (“The normal desire of scientists or artisans to 
improve upon what is already generally known pro- 
vides the motivation to determine where in a dis- 
closed set of percentage ranges is the optimum 
combination of percentages.”); In re Hoeschele, 406 
F.2d 1403, 160 USPQ 809 (CCPA 1969) (Claimed 
elastomeric polyurethanes which fell within the broad 
scope of the references were held to be unpatentable 
thereover because, among other reasons, there was no 
evidence of the criticality of the claimed ranges of 
molecular weight or molar proportions.). For more 
recent cases applying this principle, see Merck & Co. 
Inc. v. Biocraft Laboratories Inc., 874 F.2d 804, 10 
USPQ2d 1843 (Fed. Cir.), cert, denied, 493 U.S. 975 
(1989); In re Kulling, 897 F.2d 1147, 14 USPQ2d 
1056 (Fed. Cir. 1990); and In re Geisler, 116 F.3d 
1465, 43 USPQ2d 1362 (Fed. Cir. 1997). 

B. Only Result-Effective Variables Can Be Opti- 
mized 

A particular parameter must first be recognized as a 
result-effective variable, i.e., a variable which 
achieves a recognized result, before the determination 
of the optimum or workable ranges of said variable 



might be characterized as routine experimentation. In 
re Antonie, 559 F.2d 618, 195 USPQ 6 (CCPA 1977) 
(The claimed wastewater treatment device had a tank 
volume to contractor area of 0. 1 2 gal./sq. ft. The prior 
art did not recognize that treatment capacity is a func- 
tion of the tank volume to contractor ratio, and there- 
fore the parameter optimized was not recognized in 
the art to be a result- effective variable.). See also In 
re Boesch, 617 F.2d 272, 205 USPQ 215 
(CCPA 1980) (prior art suggested proportional bal- 
ancing to achieve desired results in the formation of 
an alloy). 

111. REBUTTAL OF PRIMA FACIE CASE OF 
OBVIOUSNESS 

Applicants can rebut a prima facie case of obvious- 
ness based on overlapping ranges by showing the crit- 
icality of the claimed range. “The law is replete with 
cases in which the difference between the claimed 
invention and the prior art is some range or other vari- 
able within the claims. ... In such a situation, the 
applicant must show that the particular range is criti- 
cal, generally by showing that the claimed range 
achieves unexpected results relative to the prior art 
range.” In re Woodruff, 919 F.2d 1575, 16 USPQ2d 
1934 (Fed. Cir. 1990). See MPEP § 716.02 - 
§ 716.02(g) for a discussion of criticality and unex- 
pected results. 

A prima facie case of obviousness may also be 
rebutted by showing that the art, in any material 
respect, teaches away from the claimed invention. In 
re Geisler, 116 F.3d 1465, 1471, 43 USPQ2d 1362, 
1366 (Fed. Cir. 1997) (Applicant argued that the prior 
art taught away from use of a protective layer for a 
reflective article having a thickness within the 
claimed range of “50 to 100 Angstroms.” Specifically, 
a patent to Zehender, which was relied upon to reject 
applicant’s claim, included a statement that the thick- 
ness of the protective layer “should be not less than 
about [100 Angstroms].” The court held that the 
patent did not teach away from the claimed invention. 
“Zehender suggests that there are benefits to be 
derived from keeping the protective layer as thin as 
possible, consistent with achieving adequate protec- 
tion. A thinner coating reduces light absorption and 
minimizes manufacturing time and expense. Thus, 
while Zehender expresses a preference for a thicker 
protective layer of 200-300 Angstroms, at the same 
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lime it provides the motivation for one of ordinary 
skill in the art to focus on thickness levels at the bot- 
tom of Zehender’s ‘suitable’ range- about 100 Ang- 
stroms- and to explore thickness levels below that 
range. The statement in Zehender that ‘[i)n general, 
the thickness of the protective layer should be not less 
than about [100 Angstroms]’ falls far short of the kind 
of teaching that would discourage one of skill in the 
art from fabricating a protective layer of 100 Ang- 
stroms or less. [W]e are therefore ‘not convinced that 
there was a sufficient teaching away in the art to over- 
come [the] strong case of obviousness’ made out by 
Zehender.”). See MPEP § 2145, paragraph X.D., for a 
discussion of “teaching away” references. 

>Applicant can rebut a presumption of obviousness 
based on a claimed invention that falls within a prior 
art range by showing “(1) [t]hat the prior art taught 
away from the claimed invention. ..or (2) that there are 
new and unexpected results relative to the prior art.” 
Iron Grip Barbell Co., Inc. v. USA Sports, Inc., 392 
F.3d 1317, 1322, 73 USPQ2d 1225, 1228 (Fed. Cir. 
2004). The court found that patentee offered neither 
evidence of teaching away of the prior art nor new 
and unexpected results of the claimed invention 
drawn to a weight plate having 3 elongated handle 
openings. 392 F.3d at 1323, 73 USPQ2d at 1229. The 
court then turned to considering substantial evidence 
of pertinent secondary factors such as commercial 
success, satisfaction of a long-felt need, and copying 
by others may also support patentability. Id. Neverthe- 
less, the court found that Iron Grip failed to show evi- 
dence of commercial success, copying by others, or 
satisfaction of a long felt need for the following rea- 
sons: (A) Iron Grip's licensing of its patent to three 
competitors was insufficient to show nexus between 
the “merits of the invention and the licenses,” and 
thus did not establish secondary consideration of 
commercial success; (B) in response to Iron Grip's 
argument that the competitor’s production of a three- 
hole plate is evidence of copying, the court stated that 
“[n]ot every competing product that falls within the 
scope of a patent is evidence of copying” since 
“[otherwise every infringement suit would automati- 
cally confirm the nonobviousness of the patent;” and 
(C) although Iron Grip offered as evidence that the 
absence of the three-grip plate on the market prior to 
its patent showed that the invention was nonobvious- 
ness, the court stated that “[ajbsent a showing of a 



long-felt need or the failure of others, the mere pas- 
sage of time without the claimed invention is not evi- 
dence of nonobviousness.” 392 F.3d at 1324-25, 73 
USPQ2d at 1229-30.< 

2144.06 Art Recognized Equivalence for 
the Same Purpose 



COMBINING EQUIVALENTS KNOWN FOR 
THE SAME PURPOSE 

“It is prima facie obvious to combine two composi- 
tions each of which is taught by the prior art to be use- 
ful for the same purpose, in order to form a third 
composition to be used for the very same purpose.... 
[T]he idea of combining them flows logically from 
their having been individually taught in the prior art.” 
In re Kerkhoven, 626 F.2d 846, 850, 205 USPQ 1069, 
1072 (CCPA 1980) (citations omitted) (Claims to a 
process of preparing a spray-dried detergent by mix- 
ing together two conventional spray-dried detergents 
were held to be prima facie obvious.). See also In re 
Crockett, 279 F.2d 274, 126 USPQ 186 (CCPA 1960) 
(Claims directed to a method and material for treating 
cast iron using a mixture comprising calcium carbide 
and magnesium oxide were held unpatentable ove 
prior art disclosures that the aforementioned compo- 
nents individually promote the formation of a nodular 
structure in cast iron.); and Ex parte Quadranti, 
25 USPQ2d 1071 (Bd. Pat. App. & Inter. 1992) (mix- 
ture of two known herbicides held prima facie obvi- 
ous). But see In re Geiger, 815 F.2d 686, 2 USPQ2d 
1276 (Fed. Cir. 1987) (“Based upon the prior art and 
the fact that each of the three components of the com- 
position used in the claimed method is conventionally 
employed in the art for treating cooling water sys- 
tems, the board held that it would have been prima 
facie obvious, within the meaning of 35 U.S.C. 103, 
to employ these components in combination for their 
known functions and to optimize the amount of each 
additive Appellant argues... hindsight reconstruc- 

tion or at best,... ‘obvious to try’.... We agree with 
appellant.”). 

SUBSTITUTING EQUIVALENTS KNOWN FOR 
THE SAME PURPOSE 



In order to rely on equivalence as a rationale sup- 
porting an obviousness rejection, the equivalency 
must be recognized in the prior art, and cannot b 
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